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Westinghouse needs engineers
with light experience
unless they prefer
to work in the dark.
Ever since George Westinghouse lit
up the 1893 Chicago Exposition with
alternating current (a first), we've
been shedding a lot of light on
America. Today, our nuclear power
plants light many of the world's
brightest cities. We're working on an
advanced breeder reactor. Our new
spherical laser is the most efficient
of Its kind.
We also get around in the dark.
Unique Westinghouse Side Look
Radar gets images through cloud
cover or through the dark. Our new
12-lb camera sees in the dark, and
will relay live pictures from the moon.
Two Westinghouse sonar systems
provide images of the ocean floor.
Which doesn't even start to de-
scribe Westinghouse. We're also in
computers, construction, oceanog-
raphy, urban redevelopment, trans-
portation, medical science and more.
Is that any way to run an electrical
company l*
We think so. If you think so, talk
with our campus recruiter or write
Luke Noggle, Westinghouse Educa-
tion Center, Pittsburgh, Pa. 15221.
An equal opportunity employer.
You can be sure... if it's Westinghouse ^w^
Maybe
you...
should
talk
to the
man
from
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A blind student operates a trailer connected
to the PLATO programmed instruction system
(page 17).
You'll never get anywhere without it.
Nothing helps a young engineer's
career like being given a challenge.
Which is another way of saying a chance
to fail now and then. To make his own
mistakes.
At Western Electric we give our newly
recruited engineers responsibility almost
immediately. They make their own de-
cisions. Learn from their own errors.
Don't get us wrong. We keep our
demands reasonable enough so that our
recruits can make their decisions at their
own pace. But our thinking is, a man
feels awfully good about even a small
decision when it's his.
If you're the type who'd like the chance
to make your own moves, see our recruiter
or write College Relations, 222 Broad-
way, New York, N. Y. 10038.
A lot of hard work never hurt anyone.
S^ Western Electric
MANUFACTURING i SUPPLY UNIT OF THE BELL SYSTEM
AN EQUAL OPPORTUNITY EMPLOYER
"I wanted to get in
on the ground floor
of a growth industry.
That's why I joined IBIVI!
"Big as it is, the information process-
ing industry is just beginning to
grow," says Andy Moran. He earned
his B.S.E.E. in 1966. Today he's a
Marl<eting Representative with IBIVl.
His views are shared by many. Re-
cently, Fortune estimated that the
value of general purpose computers
installed in this country will more
than double by 1972. Other publica-
tions have other predictions, and
probably no source is totally precise.
But mostagree that information proc-
essing is one of America's fastest
growing major industries.
With growth like that going for you,
promotions can come fast. Last year,
forexample, we appointed over 4,000
managers—on performance, not sen-
iority. Here are three ways you could
grow with IBM:
1. Engineering and Science
. You
could work in Research, Design &
Development, Manufacturing, Prod-
uct Test, Space and Defense Proj-
ects, or Field Engineering. You'll
need at least a B.S. in any technical
field.
2. Marketing . Career areas include:
Data Processing Marketing and Sys-
tems Engineering, Office Products
Sales, and Information Records
Sales. You'll need a B.S. or B.A. in
any field.
3. Programming
. Career areas in-
clude: Systems Programming, Appli-
cations Programming, Programming
Research, and Programming for
IBM's own use. You'll need at least
a B.S. or B.A.
A good place to grow
No matter how large a project may
be, we break it down into small units.
People-size units. It makes for quick
recognition of achievement.
Want to get a Master's or Ph.D.? Our
Tuition Refund Program could help
you with the financial end of things.
And if you have a favorite location,
consider this: we have over 300 lo-
cations in the U.S.
Check your placement office
If you're interested in what IBM can
offer you, check with your placement
office to arrange for an interview or
to acquire more information. If an in-
terview is not convenient, you may
send a brief letter or resume to Mr.
Irv Pfeiffer, IBM Corporation, Depart-
ment BK2024, 100 South Wacker
Drive, Chicago, Illinois 60606.
We'd like to hear from you even if
you're headed for graduate school
or military service.
An Equal Opportunity Employer
IBM
'^f Hughes announces new
openings on the
TECHNICAL STAFF.
Assignments exist for Engineers
graduating in 1969 with B.S.,
M.S. and Ph.D degrees in
ELECTRICAL ENGINEERING.
HUGHES-FULLERTON Engineering
Laboratories assignments range from
research to hardware development
and operational support of products
and systems in the field. Our current
activities involve the advanced tech-
nologies of phased-array frequency-
scanning radar systems, real-time
general purpose computers, displays,
data processing, satellite and surface
communications systems, surface-to-
air missile systems and toctical com-
mand/control systems.
For additional information on the
opportunities offered at FHUGFHES-
FULLERTON in Southern California
-
and to arrange for a personal inter-
view with our Staff representatives,
please contact your College Place-
ment Office or write: Mr. D. K. FHorton,
Supervisor, Professional Staffing,
HUGHES-FULLERTON, P. O. Box
3310, Fullerton, California 92634.
On-campus interviews
October 28 & 29
HUGHES
An equal opportunity employer - M & F / U.S. citizenship is required
Punchcards
are for
payrolls.
Not for people.
Not at Phillips. Sure, we're big. And we know
thot o lot of companies our size run their person-
nel operations like a computer dating bureau.
But not us. We don't even like the word "person-
nel." "People" is ourword. And that'stheway
we treat you, and that's what we're looking to
hire. People, notsimply grades or standings in a
class. People who are interested in things like
engineering and chemistry and physics and
mathematics and oil exploration and produc-
tion. Peoplewhoseeall the advantages and
all the diversity in the areas of petroleum, fuel
and lubricants. People who want to do things
with plastics, rubber, fertilizers, LP-gas, petro-
chemicals, packaging, carbon black, fuel
cells, and other much-needed products. People
who want to solve the problemsof an increasing
population, an expanding world. Problems, ulti-
mately, of helping other people. We encour-
age this kind of involvement, personal or techno-
logical, because we're a people type of com-
pany. The type of company where you can keep
moving—upward, of course; laterally if there's
some other dimension you want to explore. Our
slogan is, "at Phillips 66, it's performance that
counts." And that's for real. At Phillips you're
never a punchcard. You're people. Like us. Why
not get together? Write James P. Jones, 1 04
Frank Phillips BIdg., Phillips Petroleum Company,
Bartlesville, Oklahoma 74003.
AN EQUAL OPPORTUNITY EMPLOYER
Do you think
a bright young engineer
should spend
his most imaginative years on
the same assignment?
Neither do we.
That's why we have a two-
year Rotation Program for
graduating engineers who
would prefer to explore several
technical areas. And that's why
many of our areas are organ-
ized by function— rather than
by project.
At Hughes, you might
work on spacecraft, communi-
cations satellites and/or tacti-
cal missiles during your first
two years.
All you need is an EE, ME
or Physics degree and talent.
If you qualify, we'll arrange for
you to work on several different
assignments.
.
.and you can
help pick them.
You may select special-
ized jobs, or broad systems-
type jobs. Or you can choose
not to change assignments if
you'd rather develop in-depth
skills in one area.
Either way, we think
you'll like the Hughes ap-
proach.
It means you'll become
more versatile in a shorter
time.
r 1
(And your
\ HUGHES i
salary will L J
show it.)
Some of the current openings at Hughes:
Microwave & Antenna Engineers
Electro-Optical Engineers
Microcircuit Engineers
Space Systems Engineers
Missile Systems Engineers
Guidance & Controls Engineers
Spacecraft Design Engineers
Weapon Systems Engineers
Components & Materials Engineers
Circuit Design Engineers
Product Design Engineers
For additional information,
please contact your College
Placement Director or write:
M. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions
11940 W.Jefferson Blvd.
Culver City, California 90230
U.S. Citizenship is required
An equal opportunity employer
CAMPUS
INTERVIEWS
October 28 & 29
Contact College Placement
Office to arrange interview
appointment.
JOIN THE
IDEA GORR
Right now, hundreds of engineers, chem-
ists, and physicists are exploring their own
ideas at NCR. We encourage them because
we consider idea-people as the backbone of
technological advancement In our field of
total business system development.
And it works. Business Management maga-
zine, in a list of "emerging ideas," credits
NCR with two out of seven: pioneering in
laser technology for recording data, and
development of our new PCM! microform
system.
Whether you're a seasoned pro, or an
ambitious self-starter, and whatever your
degree, if the excitement and satisfaction
of start-to-finish idea development appeal
to you, you'll go far with NCR. And so will
your ideas.
Here's a good idea to start with: write to
William G. Benner, Coordinator, College
Relations, Executive and Professional
Placement, NCR, Dayton, Ohio 45409.
An Equal Opportunity Employer.
NCR
THE NATIONAL CASH REGISTER CO.
in this issue
from left: Stuart Wilkening, Senior, GE; Paul Rapp, Sophomore,
physics; Donald Hanson, Senior, EE.
GENERATING A
LEARN-IN
Larry Weber Senior, EE
We hope this issue will inspire
students, faculty members, and our
new chief administrator, Dean D. C.
Drucker (page 13), to direct the col-
lege toward a more creative learning
environment. Toward this end the
Honors Committee on Engineering
Education submitted their contro-
versial report to the College Policy
Melba McCallister Junior, CE
and Development Committee (page
27). Many changes recommended in
this report will be acted upon
through PULSE, a Program for
Undergraduate Liberalization Stud-
ies in Engineering (page 15).
PULSE is being organized by
Stuart Wilkening, President, Engi-
neering Council; Donald Hanson,
Editor, Technograph; and Paul
Rapp, Associate Editor, Techno-
graph.
In order to encourage experi-
mentation, both in and out of the
classroom, this issue contains ex-
amples of the bizarre, the innova-
tive, the stimulating educational
opportunities available here. As
the first example, Larry Weber
describes a student operated sys-
tems design course which devel-
oped programmed learning on the
PLATO system for blind students
(Page 17). The course was con-
ceived of by J. 0. Kopplin, the
former chairman of the College
Honors Council. In the article
"An Empty Office," Edwin Black
explores this man's personality
(page 40).
Kopplin also organized the annual
Allerton Honors Conference. Cam-
pus Action includes a description
of last year's intriguing conference
on Engineering and Urban Develop-
ment (page 44).
Perhaps the most enjoyable learn-
ing experience contained here (page
37) is lAESTE, the summer work
and travel abroad program, de-
scribed by Melba McCallister,
managing editor of Technograph.
Even laboratories and lectures
can stimulate creativity. This is
Edwin Black Sophomore, English
demonstrated by the new ME de-
partment laboratory sequence
described in The Student, The
Technology (page 47). Also during
the year a series of provocative
speakers sponsored by the CE de-
partment will explore the timely
topic of man and his environment
(page 49).
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editorial
Are We at the Talking Stage?
"
. . .teaching in the College of Engineering is inadequate,
unrespected, and underemphasized . . ."
This statement, picked from the Honors Committee on En-
gineering Education report, indicates concern on the part of
many students. The need to better understand student atti-
tudes was apparently recognized by the College Policy and
Development Committee when it requested the report last
spring. Today, across the nation, the growing student demand
for less sterile educational experiences, the increasing public
outcry against the university's image, and the changing
emphasis in higher education, all combine to demonstrate the
need for better student-faculty communications.
We feel that the most useful contribution Technograph can
make to the College is to help students and faculty talk to
each other. As a start, in this issue we have reprinted the
entire Honors Committee report (page 27). As another ex-
ample, we and the members of Engineering Council will
sponsor PULSE, a Program for Undergraduate Liberalization
Studies in Engineering (page 15). As PULSE acts upon the
students' problems and proposals, hopefully it will create
greater cooperation and understanding among the faculty
members, the administrators, and the students.
Most faculty members and students agree that teaching is
not the only area in which the College needs improvement. It
would be to their mutual benefit to attack these problems
together. First, of course, they need to talk— and this is what
we hope to make possible.
10 TECHNOGRAPH October, 1968
In the time
it takes to complete
some training programs,
YOU could be a success
at Celanese. We feature a sort ofdo-it-yourself training,rather than long, dreary
formal programs. It's your
ball, but we'll go all out
to help you carry it just
as far and as fast as
you can go. When you
need a hand, it will be
there—from experienced
pros. Your on-the-job,
on-the-project experience
will be thorough.
And, frankly, we need
you on the job right now.
To help us continue a
growth rate that's zoomed
from 3 1 8 million to 1 .
1
billion dollars in sales
over the last 10 years.
Besides a lot of hard work,
we think the reason is
that we are really many
companies. Fibers.
Chemicals. Plastics. Coat-
ings. Petroleum. Each
pursuing its area of
expertise autonomously
against a broad corporate
plan. This freedom of
operation makes it
possible to give you as
much responsibility as
you're ready for. And
we'll work along with you
to make sure that you
can grab more as soon as
you can handle it.
If you have a degree in
chemistry, chemical,
mechanical or industrial
engineering, physics or
marketing or accounting
—plus a large degree of
initiative and imagina-
tion—Celanese has a lot
to offer you. In profes-
sional growth. In rewards
based on performance,
not how old you are or
how long you've been
with us.
Discuss us with your
faculty and placement
officer. Talk to our repre-
sentative when he's on
your campus. Or write to:
John B. Kuhn, Manager of
University Recruitment,
Celanese Corporation,
522 Fifth Avenue, New
York, N.Y. 10036.
an equal opportunity employer
CELANESE
It's only 32 years
until the year 2000
Make the most of them.
RCA is seeking engineers and
scientists who can think far
ahead of their time.
Who want to influence what hap-
pens, rather than the other way
around.
Who want a variety of absorbing
projects, not an endless routine.
Who want rewards and opportunities
commensurate with their worth.
Such individuals will fit into the
constant state of change and
growth at RCA.
You'll be working for one of the
world's most diversified companies,
yet the tone and flexibility are those
of a small organization. RCA project
teams are of limited size—to foster
greater creative effort and personal
satisfaction. If you think you are
the kind of engineer or scientist
RCA is looking for, see
your college placement director,
or write to College Relations,
RCA, Cherry Hill, New Jersey
08101. We are an equal
opportunity employer.
RCil
OUR SOON-TO-BE DEAN
by Charles Ludmer
The dean's office in the College of Engineering is
soon to be occupied by a new face behind which is
a personality known to only a few members of the
faculty. The new name that will be on the dean's of-
fice door is Daniel C. Drucker. Drucker who comes to
Illinois from Brown University, is a civil engineer.
Before we were given the opportunity to inter-
view the new dean on his single, busy day on campus,
September 27, we talked with several people here
who know him. Chancellor Peltason, who spoke highly
of Drucker as an individual, was unable to provide
much information about him as an administrator ex-
cept that "he will be a dean in his own style."
An old friend of Dean Drucker, Nathan M. Newmark,
presently head of the Civil Engineering Department,
commented that the new dean was pleased with a
recent liberalization of the undergraduate curriculum
in Dr. Newmark's own department. We asked Dean
Drucker about the logical extension of curriculum
liberalization — an independent course of study se-
lected by the individual. He remarked that "there
is a description in the catalog which says that in
special cases such programs are permissible, which
I think is a good idea in principle. I don't think you
want everybody making up his own program be-
cause I don't think there will be enough people able
to give advice to tailor-make each program. You real-
ly want a selection from a variety of predetermined
programs."
Dr. Newmark was also able to give some insight
into the dean's attitude toward research on the stud-
ent and faculty level. "Dean Drucker is more inti-
mately associated with research in his own field than
is the case with most deans in the field of engineering.
He does not wish to make the mistake of having pro-
fessors teach something which is five years out of
date to students who will be going into engineering
practice five years in the future."
We asked the new dean about his attitudes toward
research by students and faculty. He said "that a
university has two functions: one is to teach, that is
to carry on traditions of learning; and the other is to
increase the fund of knowledge. My feeling is that one
cannot properly teach without doing research." Dean
Drucker also said that graduate and undergraduate
students need more than just passing acquaintance
with research. "At the graduate level, that seems
obvious because you're dealing with advanced work
which is near the frontier of knowledge. But I think
Dean Drucker meets his first University of Illinois
student, Charlie Ludmer.
it shows up even more on the undergraduate level
because, after all, this is where you get your start,
and if you get pushed off in the wrong direction, then
you're really in trouble. My feeling is that whole
concept of research is extremely important to under-
graduates. Ten years from now the student who is not
partially research-oriented won't be a very useful
engineer. So I would like to see everybody, well,
almost everybody, engaged in both research and
teaching. I would like the students involved as much
as possible with research activity."
Dean Drucker had this to say about present trends
in engineering education, "I think the trend is toward
generality rather than specialty as far as undergrad-
uate education is concerned. If you think of humanities
and social sciences, I think the trend here (at the
University) is well established. A substantial amount
of the course work should be in the humanities and
social sciences. My own feeling is that most of the
education of a person along human lines really comes
from outside material. One reads newspapers and dis-
cusses things; this is one of the main functions of a
university, to bring people together in an environment
where they can talk about these things with those
who are specialized in other disciplines. I hope —
and I'm not sure whether it's true or not — that en-
gineers don't just talk to engineers, but that they
talk to people who major in sociology, philosophy,
and so on."
Chancellor Peltason believes the new dean to be very
much concerned about student involvement in college
administration. The Chancellor remarked, "The
academic world is a world of consultation, not of
orders. What he gets done will be through his ability
to persuade." The Chancellor also noted, however,
in an obvious reference to Dean Everitt's well-known
sense of humor, that he "forgot to ask him about
his jokes."
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^ Rauland Team ... a ^j
group of professionals . . . each #
with his own assignment, but each .#
a part of the team working to improve '^
and perfect the Rauland Products. ^
The Rauland Corporation, a subsidiary of the
Zenith Radio Corporation and one of the world's
largest manufacturers of color TV picture tubes
needs good, professional engineers and scientists to -
jom their team. Individuals with creative ideas and
the ability to work with the rest of us turning out
a better product.
You have a future— a career— as a member of the
Rauland team. We offer excellent starting
salaries, and a superior benefit program
that includes free insurance and profit
sharing. Talk over the possibilities ^^
of joining us with your college #%^^,
placement office or write to ^^ „^f
^
Mr. Joe Kerga at The ~ .,
Rauland Corp
TldJikjid • CORP
iSiTy
2407 W. North Ave.
Melrose Park, Illinois
Another Wild Student Program?
// you want to design a biomedical engineering
curriculum, if you want to substitute in your existing
curriculum, if you want to set up a course on the tech-
nology of law enforcement systems, or ifjust a teacher
or course is getting you down, where do you go for
kelp?
Questions similar to these have been asked by en^-
neering students year by year, but help was not
always available. In order to provide such help, En-
gineering Council and Technograph seek to establish
PULSE, a program for greater student involvement in
the College. PULSE is an acronym for Program for
Undergraduate Liberalization Studies in Engineering.
This month we will attempt to answer the question
why PULSE is being created.
Goethe's statement, "The world as it is ought not be;
the world as it ought be is not," is all too valid for
our College and our profession. Technological ad-
vances today exert a profound and potentially cata-
strophic effect upon our society. Urban decay,
weapons technology, the moral crisis attendant with
certain advances in bioengineering, and the poisoning
of air and water by industrial wastes, all offer grim
testimony to this observation. In the future an en-
gineer's competence as a creative individual and
sensitive human being will be no less significant
than his technical competence. The more mundane
tasks of his profession can now be performed by
qualified technicians or computers, leaving him with
a far more important role to play. That is, the engineer
must become capable of leadership in a technology-
bewildered society.
This view of the social scene and the changing role
of the engineering profession indicates that significant
changes must be made in the educational structure and
philosophy of the engineering schools, including this
one. The College admits that public service, teaching,
and research are among its primary functions. But,
perhaps the College should encourage more professors
to get involved in public service, more attention to
be paid to teaching, and more of its research to be
directed toward socially relevant problems. It is no
longer wise or even safe for any academic institution,
or in particular any engineering college, to retain
a posture of cloistured withdrawal from society.
At the same time that the College is facing up to the
demands of our time, the student must review his
proper role. First the College must provide qualified
teachers and research opportunities for the student
who wants to study, say for example, the design of
engineering systems for law enforcement. However,
it is the student's responsibility to take advantage
of these opportunities. The vast majority of engineer-
ing students have been totally indifferent toward the
crises in which their profession is involved.
To constructively deal with these problems requires
a modern sense of maturity. A student matures in that
sense las we students have come to discover I by deal-
ing with institutions, with people in authority, and
with policies that effect him. A student matures by
making choices, even wrong ones, and among the most
important of these is his program of study. A student
matures by participating in programs with goals and
ideals directed beyond the superficial.
We hope PULSE will be such a program. If it is
successful, the students, faculty members, and ad-
ministrators must necessarily cooperate — each
person contributing his own expertise, effort, and
viewpoint. First, the student leaders must express
their sincere desire to work constructively with
the faculty and administration. Vocal students are
often critical but not active in developing concrete
and viable alternatives. In the past, valid criticism
and proposals have been ignored because they have
been ineffectively presented and followed.
In hope of improving this situation, students repre-
senting PULSE will be glad to assist anyone who
wishes to approach the administration or faculty with
a proposal, to voice a criticism, or to suggest ways
of making the university experience more meaningful.
PULSE does not wish to control or regulate the efforts
of individual students or groups. Rather, PULSE was
conceived of as a service to students in their struggle
to most beneficially use the facilities of the University.
In order to provide this service we need upperclass-
men interested in researching some aspect of their
department or the university at large. If you can help,
please immediatelv contact Mr. Paul Rapp in 302
Engineering Hall (333-35581.
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We anticipate some squawks about our new sodium cable.
But we're glad to lend the utilities a hand in getting their electrical systems underground.
What we've done is invent a new kind of cable. We call it Nacon cable.
It's made from sodium, the cheapest metal there is.
Sodium's a light, excellent conductor. The only problem:
it's reactive in water.
But we've found a way to enclose it in an extruded
polyethylene tube. This plastic protects the
sodium from moisture. And provides the insulation.
Result; a flexible, less expensive cable.
It's something we could do because we're so
^
involved in both metals and plastics. And it's
something that's helping make it feasible to
jput more and more electrical systems
underground-so there's less and less clutter
on the landscape.
Nacon cable is a discovery that ought to make
everyone happy. ^^^^^ Except the birds.
UNION
CARBIDE
For additional information on our activities, write to
Union Carbide Corporation, 270 Park Avenue, New York,
New York 10017. An equal opportunity employer. THE DISCOVERY COMPANY
Blind Student Power
by Larry Weber
We the students, in order to establish more perfect
learning conditions and to stimulate individual creativ-
ity, do hereby dispense with all traditional forms of
university instruction. We declare the right to control
all operations of this course according to the following
code:
1. The students shall be solely responsible for plan-
ning their course of study.
2. The students alone shall judge whether or not
their progress is satisfactory.
3. Faculty members shall act solely in an advisory
capacity.
-4. The students shall not be penalized by the faculty
for not attending class meetings.
5. Class meetings will be held only when the stu-
dents deem necessary.
6. Faculty members may not speak at class meetings
unless recognized by the student leader.
7. There shall be no midterm or final examinations.
This declaration of independence accurately de-
scribes learning conditions during the spring semester
of a two semester honors seminar in the College of
Engineering. Students of all curricula were invited
to study the systems engineering approach to a com-
plex problem. Study was conducted not by reading a
textbook but by actually designing a system. The
topic given to the students was Society and the Blind.
With little more introduction than is related above,
eighteen students ventured to sign up for the course.
Although most of the students were engineers, stu-
dents from the other fields of psychology, chemistry,
and zoology were included on the roster. During the
first semester the students studied exhaustively the
broad topic Society and the Blind. The result of this
study was a written proposal for a project to be com-
pleted in the second semester.
The first weeks of the class were spent in learning
background information about any phase of the blind
[
person's interaction with society. The sources were
library research, interviews with blind students, and
j
a series of guest speakers. These speakers, who were
experts in some phase of technology for the blind,
came from the University departments of biophysics,
I
psychology, biochemistry, and the Student Rehabilita-
tion Center.
Throughout the first semester the class members
were continually reminded that any solution they
might have to a problem involving blind people would
necessarily be complex. Their work could not be
successful by using the conventional "plug and chug"
techniques used to solve so many other engineering
problems. Their problem would be different because
of the introduction of a complex element — the human
mind.
As a result of the research, four written proposals
were submitted by the class as possible systems valu-
able to the blind. They proposed to tackle problems
in information retrieval and distribution, transporta-
tion, education, and employment. After lengthy dis-
cussion and advice from members of the rehabilitation
center staff, the class decided to work on a pro-
grammed instructional system for blind students.
The students soon recognized the potential of the
PLATO system for this type of study. PLATO is an
acronym for Programmed Logic for Automatic Teach-
ing Operations. The hardware used in the conventional
PLATO system consists of a keyset which the student
uses to "talk" to the computer and a display screen
which the computer uses to "talk" to the student.
A PLATO student station is shown equipped for blind
use. On the desk is a standard keyset llefti used by
sighted students and a Perkins Brailler used by the
blind students.
The computer is programmed to ask the student
questions and determine whether the student's re-
sponses are correct.
A planning committee was immediately formed to
arrange administrative details for the second se-
mester project. Students worked in one of the four
following groups.
\. General study, assigned to study how our educa-
tional system might effect the total environment
of the blind student. This was to be done mostly
through library research and correspondence with
other universities.
2. Hardware-software, assigned to modify the
PLATO computerized teaching machine so it could
be used by blind students.
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reduces noise generated by
conversion processes
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3. The non-computerized device group, assigned to
investigate various simple mechanical devices
that could aid in programmed instruction, and to
modify a suitable commercially available device
for blind use.
4. The lesson writing group, assigned to produce
instructional material for both the PLATO system
and the non-computerized device designed by
that group.
The hardware-software and the lesson writing
groups enjoyed the most success. This was largely
due to the help these groups received from the staff
at the Computer-based Education Research Labora-
tory, the group headed by Donald L. Bitzer, who
developed PLATO. Near the end of the second se-
mester, the hardware-software group had success-
fully modified PLATO so that blind university
students could test the instructional material written
by the lesson writing group. The following is a de-
tailed description of their accomplishments.
Two major technical problems arose in modifying
the PLATO system for blind use. One, a blind student
cannot read the output of the TV screen, and two,
he may have difficulty in manipulating the standard
teletype keyset used to input information to the
computer. Hardware-software decided to change the
video output to an audio output, or more simply,
make the computer talk. This means the computer
must be able to call and produce any audio word or
phrase in any random sequence without noticeable
delay between Words. Their answer was to convert
audio analog words into digital bits, store these bits
on a random access disk storage unit, and reconvert
the digital information to the original audio word
when called for by the computer program.
The system for converting the analog information
to digital data had already been designed and con-
structed for use with the Coordinated Science Lab
1604 computer system. The students simply had to
determine how to hook it to the PLATO computer.
Only one of these devices is needed to put audio
information on the disk. However, since many blind
students may be using the system at any one time,
one digital to analog converter is necessary for each
student. Thus, a unit has to be designed and tested
that would be inexpensive, yet produce quality audio
with high reliability. The prototype model was de-
signed so that variables such as the audio sampling
rate and the number of bits per sample, or resolution,
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could be varied to find the optimum compromise
between unit cost and audio quality. Circuit simplicity
was achieved through the use of inexpensive inte-
grated logic circuits. At the end of the semester the
students had designed and constructed a digital to
analog converter that could be produced for less than
$100 and that emitted good quality voice messages. In
a final test the Hardware-software group placed 128
one second words on the disk with the analog to digital
converter. With the help of the PLATO systems pro-
grammer they were able to type any sentence using
the 128 word dictionary and immediately hear it
spoken back through the digital to analog converter.
The sentences were of good quality audio with no
noticeable breaks between words.
In solving the student input problem, hardware-
software had the choice between using the standard
keyset used by sighted students and using some other
device more familiar to blind students. From our
first semester study we found that most blind children
learn to type early in grade school. However, since
the PLATO keyset had a number of extra keys used to
control the operation of the computer, they felt these
would confuse the student who would have enough
other problems in using the system without this
further obstacle. So instead of adapting the student to
the machine, these students adapted the machine to
the student. Aside from learning to type, most blind
students learn to operate a seven key device that
types braille called a Perkins Brailler. With this
device, there was no question as to the ability of
most blind students to operate it with ease. A simple
device that mechanically and electrically hooks the
brailler to the PLATO computer had already been
built by a group at CERL that had attempted to
teach sighted students braille on PLATO. The stu-
dent's problem was to revise some of the PLATO
computer programs so that the blind student could
efficiently control the operation of the computer.
After much time and effort spent in learning the
PLATO language and the operation of the computer,
hardware-software arrived at a program that gave
the blind student almost the same abilities with the
brailler as a sighted student would have with the
keyset.
In designing an educational system, a major portion
of the work naturally must come from the social
sciences. This work was typified by the lesson writing
group that was responsible for choosing and writing
subject matter to teach blind students using the
devices developed by the technical groups. This group
frequently corresponded with blind student educators
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The author is shown reading instructions from the
PLATO television screen to a blind student. The group
also developed hardward to automatically perform
this function.
on the primary, secondary, and the college levels.
These students realized that writing lessons for blind
students was not a simple task that could be com-
pleted in one semester's time, so they set a goal of
writing a pilot lesson for one subject that would
serve to test the devices designed by the technical
groups. Looking for an easy subject, the lesson writing
group decided to teach the use of the abacus, an
ancient computing device that can be used by the blind
to perform any of the four basic arithmetic operations.
The abacus can be a valuable tool for any blind person.
Two blind graduate students who had previously
shown interest in the course work were chosen for the
pilot training program.
The lesson format was kept simple and closely
followed the method presented in Using the Cramer
Abacus for the Blind lay Fred L. Gissoni. The student
would be given introductory information about some
operation on the abacus. If he did not understand or
hear the information, he could press keys that would
repeat the message. He was then asked to perform an
operation on the abacus and to give the computer
his answer. If the answer were correct, the student
would be given another question or more introductory
information. If, however, the answer was incorrect,
the student would be given a help sequence that would
further explain the operation and give the correct
answer or possibly ask another question. In all cases,
the student was returned to the regular lesson se-
quence after receiving help.
Near the end of the second semester the hardware-
software group could see that progress on the audio
equipment was not going to permit them to use it for
testing the teaching lesson, so they continued with the
original plan of the system but simulated the audio
output. The setup was as follows. The blind student
sat at a student station with the brailler and an abacus.
His brailler controlled the computer as originally
planned. However, messages to the student would be
flashed on the television screen instead of automati-
cally coming through the headphones in audio form.
One of the members of the lesson writing group sat
in the control room and read over the blind student's
headphones everything that was written on the tele-
vision screen. Each student soon learned how to use
the system and needed little outside help. However,
since the system was experimental and had a few bugs
in it, a student from the hardware-software group,
who could control the computer through the standard
keyset, was constantly sitting next to the blind stu-
dent so that machine errors could be corrected.
An attempt was made to measure the effectiveness
of the system by conducting a pre-training test and
a post-training test for the students. Both tests were
made of equal difficulty, testing the same skills but
using different numbers. The results were encourag-
ing and indicated that computerized teaching methods
for the blind deserve further consideration. It should
be emphasized that due to the limited scope of this
experiment, no attempt could be made to compare
instruction on PLATO with that of conventional
methods. However, even if it is true that PLATO is
not as efficient as the classroom teacher, computer-
ized teaching machines should be looked at as tools
to alleviate the acute shortage of teachers for the
blind.
It should be emphasized that all of the work just
described was planned and executed by the students
with little help from the faculty advisors. This is not
to say that the students did not frequently consult
faculty members who were experts in various fields.
However, the final decision on what action to take was
invariably made by the students. At the conclusion
of the course, student feelings were mixed. It was
argued that the topic "Society and the Blind" was so
broad that too much time was spent in studying back-
ground information. Some said that few if any of the
students realized how this work with blind students
was a systems engineering study, since it is difficult
to define inputs and outputs of a system that is non-
mathematical in nature.
Strangely enough, a major handicap of this course
was that most of its students were engineers. Because
the project was an educational system it was nec-
essary to do much study in non-engineering areas.
Although each student was given a choice as to what
he wished to study, many of the students soon found
they did not have sufficient background in the social
science areas to hold their interest for a semester.
Thus a number of students contributed almost nothing
toward the total class effort.
Yet despite this weakness, other students were
greatly enthused by their study area and spent a
great deal of time and effort to design, build and
test a system to help the blind. In this sense the
course was a success and the engineering honors
council should be complimented for initiating the
course.
Surely all university colleges and departments should
offer courses that foster student creativity.
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^*Getting a job
is no sweat;
it^ finding a
good one that
bothers mef
You've come to the right place.
IH will give you a good job. One that lets you stand on
your own two feet. Right from the start.
You see, we believe your point of view is just as
important as ours.
We want new ways to do things. Better ways.
And this calls for fresh ideas.
That's why you'll have to be a thinker. An innovator.
A guy who has the guts to stand up for what he
thinks is right.
You show us your stuff, we'll give you the freedom to
swing. You'll find plenty of action in steelmaking,
motor trucks, farm and construction equipment.
And the faster you prove yourself, the quicker you'll move
up. Without a lot of red tape.
Get the picture? Now why not get into the act.
We need engineers for design, test, manufacturing
and research. We need accountants and production
management people. And we need sales people for our
retail and wholesale operations.
So be sure and talk to your campus placement officer
about us. He'll give you the word.
After all, if we give you a good job you'll want to stick
with us.
And that's exactly what we have in mind.
I opportunity employer M/F
Masters, fields of:
Engineer Electrical
and Engineering,
Doctoral Aerospace
Degrees Engineering,
Mechanical
Engineering,
Physics and
Mathematics
Educational stipend,
dependent allowance,
all academic expenses,
professional salary,
employee benefits and
travel allowance. Value of
these ranges from
approximately $7,500
toil 2,000 annually.
Be one of the more than a hundred students
to win this outstanding opportunity. You will
study at a prominent university through the
Hughes Fellowship Program. Work-study and
full-study academic year plans are offered.
You will gain professional experience with full-
time summer assignments in Hughes research
and development laboratories. You may take
advantage of a variety of assignments through
planned rotation.
Requirements: B.S. degree for Master's Fel-
lowships; M.S. degree for Engineer and Doc-
toral Fellowships; U.S. citizenship; grade point
average of 3.0 or better out of a possible 4.0;
selection by Hughes Fellowship Committee.
For additional information, complete and air-
mail form to:
Hughes Aircraft Company, Scientific Education
Office, P.O. Box
I
1
90919, Los Angeles,
| HUGHES '
California 90009. | j
An equal opportunity employer— M & F
Hughes Aircraft Company, Scientific Education Office,
P.O. Box 90919, Los Angeles, Calif. 90009
Please send me information about Hughes Fellowships.
Name (printed):
I am interested in obtaining: n Master's D Engineer n Doctoral
fellowship in the field of
I have (or expect) a Bachelor's degree in .
(Institution)
out of possible -
Also have (or expect) Master's degree in .
(Institution)
out of possible -
1_.
U.S. CITIZENSHIP IS REQUIRED
._l
GROWING
One of the outstanding characteristics
of the Malleable Castings Industry.
The Malleable iron industry began its
growth in 1826 with the development of a
unique cast material by a Yankee genius
named Seth Boyden. Malleable was her-
alded by pre-Civil War America as the iron
which "could be hammered and shaped
without breaking." But in time, as markets
changed and technologies advanced, the
material made the transition from wagons
and cannons to cars and rocket heads, up-
grading Its applications from simple struc-
tural parts to highly reliable mechanical
components.
In 1965 and again in 1966, sales of
Malleable castings were over 1.1 million
tons, the best years in the industry's long
history.
The chart at right shows the projecteo
Malleable growth curve in its four major
markets through 1972. These figures were
developed after an extensive survey of in-
dustry customers, and indicate that Malle-
able will soon be a 1 .4 million ton-a-year
industry. And this growth is matched by
increasing opportunities for technically
trained people.
".
. .
and, jurlhermore,
we demand ull academic credtl tor all Ihe lime we spend demonslraling.
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Join the team
tiiafs making careers
out ofcreativity.
Engineering graduates who
join the McDonnell Douglas
team today can help lead
the way to tomorrow's crea-
tions in flight, space, elec-
tronics, computerization,
and other exciting fields.
We've already established
a substantial lead in these
growth fields through activ-
ities like these: advanced
jetliners, orbital workshops,
space logistics vehicles,
planetary landers, advanced
air superiority fighters,
electronic medical monitor-
ing devices, commercial
computer services, and so-
phisticated flight simulators.
Our leadership in the
aerospace industry is sup-
ported by a balanced
combination of military and
commercial programs, a
factor to consider in plan-
ning your future career.
Openings now exist in many
of our more than 39 loca-
tions throughout the U.S.
Let's get together and
talk about creativity—yours,
and ours. Contact your
placement office, or send
the coupon today.
Mail to: Mr. J. H. Diller, Professional Employment, Box 14308, St. Louis, Mo. 63178
or: Mr. L. P. Kilgore, Professional Employment, 3000 Ocean Park Blvd., Santa
Monica, Calif. 90406.
Name -
Home address.
City & State -Zip Code,
College or University.
Degree: BS _MS_ -Major Field.
Graduation date
Area Choice: East Q Midwest Q West D Best Opportunity D
/
I^CDONNELL D€>U€SIUAS
An equal opportunity employer
magination is what it
takes to keep Zenith prod-
ucts the best ... to develop
new products ... to keep our
company growing and expanding
in the future as we have in the
past. Today career opportunities at
Zenith Radio Corporation range as wide
as your imagination and are as varied
as a color spectrum.
At Zenith you'll find a diversity of work areas
from consumer products to electronic medical
aids, with plenty of room to put your creative
imagination to work. Careers in engineering are
exciting . . . with a future full of products waiting to
be created. It takes creativity to keep our products the
best, and imagination to create new products and new
leas. We need individuals with the ability to keep Zenith
trong and growing.
in offer you the kind of career that will challenge your
imagination and keep it expanding— plus an excellent starting
salary, one of the finest profit sharing plans in the country and
tuition reimbursement for advanced study. To learn more about a
career in engineering-research at Zenith, see your college placement
office or write to: Jim Faust, Manager of Professional Recruitment,
Zenith Radio Corporation, 1900 North Austin Avenue, Chicago, III. 60639.
.. .Why Not Join The Best!
^MiZiL
The quality goes in before the name goes on®
kn Equal Opportunity Employer
"Nothing in this world is so powerful as an idea whose
time has come"
Victor Hugo
a report to:
THE COLLEGE POLICY & DEVELOPMENT COMMITTEE
COLLEGE OF ENGINEERING
by The Honors Committee on Engineering Education
Alan Halpem, Chairman
John Bourgoin
Tom Brown
Mike Dehn
Bob Giertz
Lee Gilbert
Mickey Mindock
Marvin Smollar
May 23, 1968
Professor George Sinclair, Chairman
College Policy and Development Committee
College of Engineering
University of Illinois
Urbana, Illinois
Professor Sinclair:
Following is the report requested at the Allerton
Honors Conference by the College Policy and Develop-
ment Committee on the topic, "What Honors Students
Think of their Education."
We undertook this study quite seriously; a con-
siderable amount of time and thought is represented
in this document. Although large numbers could not
practically participate, we believe this report to be
representative of the opinion of the most progressive
and concerned students in the College of Engineering.
Little if any direct benefit will come to us for our
efforts in writing this report. Our purpose has been
to help in the improvement of undergraduate educa-
tion. We have been quite critical in many cases, but
we have not criticized for the sake of criticism. We
have attempted with the resources and time available
to us to suggest realizable alternatives, to chart a
course for the college with respect to its undergrad-
uate education. There is a heightened interest in
educational reform on campus at present, among
,
students, the administration, and faculty. The mere
request for this study is to us a most auspicious sign
that a genuine and receptive climate for redirection
and change will be found.
We hope that a dialogue will be initiated, that a new
spirit will be infused into the college, that change and
experimentation will become commonplace, that the
College of Engineering will come of age as a respon-
sible educational institution.
Respectfully Submitted,
The Honors Committee on
Engineering Education
Editor's note: The members of the TECHNOGRAPH
staff do not endorse every statement in this report.
However, we do generally support the thinking behind
it and have reprinted it here in the hope that its
recommendations will be read, evaluated, and, where
possible, implemented.
Dean Everitt, who has always encouraged students
to express their viewpoints, has authorized the funds
needed to reprint this report.
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I. A MANDATE FOR CHANGE
"An institution may hold itself to the highest
standards and yet already be entombed in the
complacency that will eventually spell its decline.
"
John Gardner
".
. .there is little demand for radical changes
in academic programs.
"
Final Report on the Goals of Engineering
Education
The College of Engineering at the University of
Illinois is recognized as one of the finest research
institutions and graduate engineering schools in the
world and an undergraduate institution of fine re-
putation. There is, above all, however, no cause for
complacency. In the area of undergraduate education,
we would assert that the College must undertake
substantial and massive change. We recognize that
the reputation of the College of Engineering is not
based on its undergraduate education program, but
on its graduate curriculum and upon its research
activities.
At this juncture, we find a paucity of really creative
thinking in the college concerning undergraduate
engineering education; we see little courageous
and daring experimentation with new methods and
approaches; we detect an overwhelming compla-
cency; and through all of this we find a college in
trouble, a college in need of direction and leader-
ship, a college not yet ready to accept the respon-
sibilities that providing an education rather than
a specialized training course entails.
The changing responsibilities and roles that en-
gineers and engineering educational institutions are
playing in society demand that these institutions
not only continually reassess their direction but that
they make the many rapid changes necessary to stay
attuned to the present needs of their students and
to the future needs of society.
Although there are many who seem to recognize
the importance of rapid and decisive change in a
university, there is little action. It is hard to imagine
an institution more resistant to change than a multi-
versity, in particular a large college in that insti-
tution. The structure that purports to provide for
the continuance of quality, in actuality, has degen-
erated into one that perpetuates the status quo.
Academic freedom and the nature of an educational
community in general necessitate cautious and res-
ponsible change, but in themselves do not demand
resistance to change. In academic matters, the power
lies with the faculty individuals generally character-
ized by revolutionary thinking, but who, in admin-
istering their own departments and college, gener-
ally assume the stance which John Gardner observed
to be, "Innovate away from home."
The Goals Committee of the American Society for
Engineering Education concluded in its final report
that at present, "there is little demand for radical
change." This conclusion is to us an irresponsible
and purblind recognition of the incredible techno-
social problems facing society and the type of persons
who will be capable of formulating policies, provid-
ing provident solutions, and delimiting alternatives
for the solutions. Dr. J. Herbert Holloman, former
Assistant Secretary of Commerce for Science and
Technology, has commented that he doubted if many
of the existing engineering institutions would be the
leaders of tomorrow, for he observed, they would
probably be to entrenched in their policies to make
the many rapid changes needed. Those institutions
which are able to adapt quickly and effectively will
be the great institutions of tomorrow.
RECOMMENDATION I-A
The College should establish a Select Committee of
students and faculty to chart the course for the future
of undergraduate engineering education at the Univer-
sity of Illinois. The purpose of the committee would
be to open the curriculum to question, examination,
and debate. Through open meetings, debates, and
luncheons, the committee should seek to involve the
whole college in the assessment of the curriculum.
Programs which now exist would have to be justified
by some other argument than that is the way it has
always been done.
II. THE ENGINEER AND SOCIETY
"Contributions to public policy by the country's
engineering faculties can be measured by their
total absence during the voluminous testimony
on auto safety before Senate and House Com-
mittees.
"
Ralph Nader in the ASEE JOURNAL
"Engineering is the profession in which a knowledge )
of the mathematical and natural sciences, gained by
'
study, experience, and practice is applied with judg-
ment to develop ways to utilize, economically, the
!
materials and forces of nature for the benefit of
mankind."
The hallmark of professionalism is responsibility,
responsibility not to the project, not to the company,
but to the welfare of society as a whole. In meeting
;
this challenge, engineering has failed miserably.
Mr. Nader, writing in the ASEE Journal (Feb., 1967),
sought the answer to this question: Where are the
engineers? "His lack of action to pave the way for
the genius of his techniques is consequential in terms
of death, injury, torment, waste, sorrow — conse-
quential in terms of decades of delay before the adop-
tion of remedies."
In the opinion of Dr. Holloman, "It is a travesty
that engineers are responsible for the design of ve-
hicles in which so many people are killed or maimed.
It is a travesty that engineers are responsible for
the design of industrial plants that pollute our atmos-
phere and our streams."
The background to deal with these problems can
only come from the undergraduate education of eng-
ineers. We do not want to build a world like the one
that now exists; we want the freedom and resources
to educate ourselves so that we may build a better
world.
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Engineering has produced generations of spec-
ialists who are on the whole indifferent to the world
about them. We cannot afford this loss of perspective.
More than ever before, engineers must be prepared
to deal with the sociological consequences of their
work, to consider individuals and social structures
as part of the engineering problems. In most engi-
neering problems today, the economic, social, politi-
cal, and human factors involved are so numerous
and complex that the application of engineering
knowledge alone is not only insufficient but
is dangerous.
Environmental problems such as air pollution,
mass transportation, and urbanization are inter-
disciplinary by nature and far beyond the capabilities
of one engineering discipline. They require a new
breed of engineer.
There is a disturbing disparity between the lofty
descriptions of the college and the reality of the
present educational system. The system fails to meet
the demands that our society will eventually place
on those who are technically educated. It has failed
and is failing to present the broad, liberal, educa-
tional experience that we as students have a right
to expect and demand. The use or misuse of technology
may determine whether mankind will survive or fail,
and we are aware that we need to be prepared to
deal effectively with both the emerging technologies
and consequences upon society and upon the individual.
But what is the College of Engineering doing? This
college, along with the vast majority of engineer-
ing colleges, assures us of its commitment to the
welfare of society. Yet, there is not one single course
that deals adequately with technology and society.
This insensitivity and callousness to social values,
to the impact of technology on society, to the needs
and desires of its students to find self-identity in a
complex society, to their hopes to be educated (not
trained) so they may emerge as whole men, makes the
College appear to be completely unaware of the
things it says about itself.
In the twentieth century, a technical education which
is not a liberal education is no education at all. The
failure of modern engineering education is its insis-
tence on specialization without the background of a
liberal education to supplement and support the
technical training. Education is cheating a student if
it fails to arm him with the nontechnical fundamentals
necessary for dealing with his peers and with the
issues of societal life.
The College's continued adherence to professionali-
zation and certification on the undergraduate level has
furnished the most significant obstacle to flexibility
and breadth in undergraduate education.
Each year it becomes more difficult to cram the
subjects needed for technical competence into our
present four-year program; each year it becomes
more evident that the present framework will event-
ually have to be radically altered. We believe that the
time is past. The College must realize that technical
competence cannot be the goal of undergraduate
education.
Engineering graduates appear to be hired mainly
on the basis of technical competence and not on the
basis of breath of knowledge. But the university has
an obligation to supply not only what industry wants
but also what it feels society needs. The responsi-
bility for the latter rests largely with the great in-
stitutions like the University of Illinois.
The College of Engineering on the undergraduate
level must address itself not to the task of training
technical manpower to meet industry's needs, but
instead to the task of educating whole individuals
who are capable of tackling the complex technological
problems with which society continues to confront
its engineers.
The committee spoke with the chief recruiter of one
of the nations largest firms concerning the difference
in the graduates of engineering colleges. Having
interviewed students at over 40 schools for many
years, the gentleman was particularly qualified to
comment.
He observed that in general the University of Illinois
produces traditional engineers, the technical spec-
ialist, one immersed solely in the technical aspects
of a problem.
He noted that there is a remarkable difference in
the graduate of such schools as Brown and the Uni-
versity of California at Berkeley. "The fellows at
Brown and Berkeley have a much wider exposure.
They look at things in a broad way. They are inter-
ested in the aesthetics of design, in morals and tech-
nology. In the long haul, these engineers will be better
suited for policy roles."
In other words, this gentleman said: In general, we
go to Brown and Berkeley for our future leaders, we
come to Illinois for our technicians.
III. THE ENGINEERING CURRICULUM
More than the speeches or the reports, an evaluation
of the curricula reveals what the actual goals of en-
gineering education are. A statement by Samuel
Florman, writing in the March 1968 issue of
ENGINEER reflects quite well the prevalent mood
of a large number of engineering students:
"...we are not content. We can see that the
world is teeming with treasures of the arts about
which we know little. We find ourselves somehow
excluded from the intellectual and philosophical
discourse in which the values and goals of our
society are shaped. Not only are we not partici-
pating in the artistic and intellectual life of
our time, but we find our professional product,
the technology of which we are so proud, is being
misused and misdirected, dominated by forces
beyond our control.
"
Engineering education as it exists now is not edu-
cation at all, but instead rather rigorous training.
Instead of enriching, informing, and enlightening
the lives of its students, as is the goal of traditional
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education, it trains its graduates to do very specific,
very narrow tasks.
Dean W. L. Everitt, in his speech "For Such a Time
As This," proposed that "through the time available
in our social sciences and humanities electives, insure
that an appreciable proportion of our students develop
a deeper understanding of man's needs for such a time
as this." By stating, "through the time available,"
Dean Everitt appeared to be unwilling to make ex-
tensive, fundamental changes, but rather was content
with a sort of progress by accretion. The present time
available is 18 hours for social sciences and humanities
out of a curriculum of 140 hours. It is impossible to
provide any substantial liberal education within these
constraints. To us , this is tokenism at its worst. In-
stead of comprising a central part of the engineer's
education, social science and humanities courses are
tacked on. They are provided so that the engineer may
"get a little culture" and so ECPD will put its stamp
of approval upon our program.
We believe that immediate steps must be taken to
provide the liberal education background. Even in
technical courses, a serious attempt should be made
to show relevance and the implications of the course
of action on other sectors of society. This is the very
nature of the interdisciplinary course. Presently, there
are a number of students interested in interdisci-
plinary courses. We are aware that the solutions to
our problems will be found between the disciplines
and we would like some insight as to solutions. Associ-
ate Dean Howard Wakeland has gathered some infor-
mation concerning interest in this area. The initial
results of a poll show substantial interest by both
students and faculty.
RECOMMENDATION IIIA
In the interest of a broader, more liberal education,
the total number of hours required in the social sciences
and humanities should be increased. We believe that
30 hours is a realistic goal.
RECOMMENDATION III-B
We suggest that the College initiate a series of con-
ferences and seminars on the subject of the relation-
ships of engineering and society.
RECOMMENDATION III-C
An intensive effort should be made to improve the
quality and relevance of engineering courses required
for students of other engineering curricula. Many of
these service courses are organized in such a way as
to be of dubious value to anyone but a member of that
field.
RECOMMENDATION III-D
We have heard that a proposal has been submitted for
the formation of a program dealing with science and
public policy. We urge the College of Engineering
to actively support this program and to make signifi-
cant efforts to involve undergraduate engineers.
RECOMMENDATION III-E
A top level group of courses in the area of technology
and society; the impact of computers on individuals,
technology, and education; and numerous other similar
topics should be initiated.
RECOMMENDATION III-F
There is little research of consequence in the areas
of urbanization, transportation, and other areas of
great social concern. The college should attempt to
involve its research projects in areas more directly
pertinent to the problems of society.
RECOMMENDATION III-G
The college should greatly expand its participation
in interdisciplinary courses. These courses should not
only involve different departments but staff from
other colleges. A student-faculty committee should
be established to administer and encourage interdisci-
plinary courses in the college and to meet with repre-
sentatives of other colleges in the planning of these
courses.
RECOMMENDATION III-H
The bridging of the gap between science and society
is of concern to many. The college should establish
a course, intended for the nonscientist and nonengineer,
that explains in reasonable terms the future and im-
plications of our technology.
Immediately following the Berkeley student riots
in 1964, a faculty committee, chaired by Charles
Muscatine was appointed to analyze what had hap-
pened, why, and what should be done. Their report
was most extensive in scope and penetrating in anal-
ysis and suggestion for improvement. All of their
recommendations centered on the development of a
"Rich Pluralism" for the university community; the
allowance for each student to pursue his personal
goals and aspirations for educating himself. Flexibility
is one of the hallmarks which distinguishes true edu-
cation from training; in our minds, it is essential.
The College of Engineering must move in this direc-
tion. The remarkable successes of the honors program
which has infused flexibility into the programs of the
honors students is more than adequate proof of its
applicability. We see no reason why a philosophy
which has succeeded in the honors program should
not now be implemented on a college-wide basis.
RECOMMENDATION III-I
Each student should be given greater freedom to plan,
under the supervision of an academic advisor specifi-
cally qualified in the social sciences and humanities,
sequences which suit the student's own needs and
interests. In addition, all such advisors should have
the unquestioned authority to waive the sequence re-
quirements if they consider it in the best interest
of the student.
RECOMMENDATION III-J
One or two hour lab courses should be condensed into
a smaller number of laboratories giving more credit.
RECOMMENDATION III-K
If laboratory courses are to serve any constructive
purpose on the undergraduate level, they must be
oriented toward individual, creative thought. Too
many laboratories stress the organized, step-by-step,
"cookbook" laboratory problem. From this exercise,
the student gains little more than manual dexterity.
RECOMMENDATION III-L
Individual projects and independent studies should be
encouraged at an earlier level. Projects such as surveys
of literature, which require no funding, would be par-
ticularly beneficial.
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RECOMMENDATION IIIM
The petitioning system should be liberalized and its
use encouraged.
RECOMMENDATION IIIN
Because of the success of the substitution privilege and
the gross misuse of the petition system by individual
departments, more free substitution, as presently exists
in the honors program, should be permitted and en-
couraged.
It is generally recogTiized that the present curricula
are demanding a very heavy load on engineering
students. Not only does the engineer take more
hours per semester than most other students (gen-
erally an average of 18 hours per semester), but his
courses generally require more time in class due to
laboratories and more time for homework. We quote
from the editorial in the March, 1967, Technograph:
"The demands each semester are tearing a student
intellectually, forcing him, because of the limitation
of time and energy, to gloss over topics which deserve
far more depth of thought, more research, more inde-
pendent thinking, more interaction..." Hence, the
results of an overly-crowded curriculum are not
depth of thought but shallowness, not understanding
but facility.
There appear to be two alternatives: (11 The ex-
tension of the engineering degree to five years for
the first degree, or (2) the reduction in the number
of hours required for the bachelor's degree in engi-
neering so that a degree of different scope may be
awarded after four years. We believe the solution lies
in the latter course of action: It is a solution that
requires the college to diverge from its fundamental
belief in guaranteeing technical competence on the
undergraduate level. Instead this solution guarantees
an educated man prepared to foresee the implications
of his work upon the individuals to society. Technical
specialization can then be pursued in graduate school.
RECOMMENDATION III-O
Each department has required courses which are anti-
quated, courses which do more to waste the student's
time than to educate him. Courses which are no longer
performing their function should be dropped or up-
dated, and courses which are primarily repeats of
previous material should be consolidated into other
courses, thus reducing the curriculum load.
RECOMMENDATION III-P
The number of hours for graduation should be reduced
to 130, thus allowing most engineering students to
complete their "four-year program" in four years.
This will entail a change of direction for the College,
but it is a step we believe necessary.
RECOMMENDATION III-Q
We recommend that a seminar-type organization be
initiated for GE 100, utilizing seniors, graduate stu-
dents, and interested faculty. The exceptional reception
of Engineering Honors 196 as a substitute for GE 100
should be ample evidence of the desirability of such
a course.
rV. TEACHING
It is the opinion of this committee that on the whole
the teaching in the College of Engineering is inade-
quate, unrespected, and underemphasized; that in
general, engineering faculty have a staggeringly small
understanding of the learning process, that there
are few incentives and hence small motivation for
improvement, and as a consequence, the result is a
rigorous and dull training process, when a richly
rewarding educational experience is needed and re-
quired.
The atmosphere which should be found in the class-
room is not there; in its place is one that tends to
induce apathy, stifle creativity, and encourage re-
producibility instead of understanding. Instead of
excitement, we find boredom. Yet, there appears to
be no real interest in the improvement of teaching
or for the provision of an effective mechanism to
make it possible. A faculty committee at Cornell
University has concluded: "Left primarily to the
individual initiative and resources, attempts at in-
novation are neither frequent, far reaching, nor par-
ticularly daring."
We are deeply concerned that within the College
of Engineering (1) the desired habits and attitudes
for continuing education are not being developed;
(2) that teaching is not considered with the same
status as is research; (3) that new teaching methods,
techniques, and studies of the undergraduate academic
environment are not being conducted.
Basically, this is not an institution for great teachers.
Neither the climate, the incentives, nor any sizable
enthusiasm is directed toward the undergraduate
classroom.
At present the only committee in the College of
Engineering concerned primarily with teaching, the
Teaching Improvement Committee, has in the words
of its chairman, "no tangible proposals to make."
A sad state of affairs, indeed.
RECOMMENDATION IV-A
We recommend that the college place more emphasis
on teaching as a means for advancement, that rewards
and incentives be provided for excellent performance
in the classroom. The important point is that good
teaching does take considerable time and effort. It
should be equally beneficial for an individual to devote
time to teaching as to research.
RECOMMENDATION IV-B
Basic engineering courses, those required on the sopho-
more and junior level, should be taught by instructors
interested primarily in teaching. Good teachers with the
ability to present their material in an interesting and
constructive manner are especially critical in the lower
level engineering courses, for it is primarily on this
level that the student's attitudes toward his curriculum
is determined. Our goal must be to find instructors
that challenge and inspire incoming students.
RECOMMENDATION IV-C
We are of the belief that many graduate assistants are
inadequately prepared and poorly motivated for teach-
ing. We recommend that a formal course or seminar be
required for graduate assistants at the beginning of
each year. The seminars would cover general philoso-
phies of education, the learning process, teaching tech-
niques, and specific problems of courses.
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RECOMMENDATION IVD
We recommend that the College of Engineering es-
tablish an Institute for Engineering Education. The
purpose of this organization would be to provide a focus
for experimentation in the classroom, to infuse spirit
into the faculty concerning teaching, and to play a
substantial role in the improvement of teaching in
the college.
RECOMMENDATION IV-E
Greater use should be made of lecture notes. All basic
required courses should have lecture notes provided for
RECOMMENDATION IV-F
At the University of Oklahoma, a library of video-tape
and sound movie lectures has been made available to
the students. Individual booths are provided for each
student to use when viewing a lesson. The PLATO
system at the University of Illinois is one of the most
advanced in the country, but a present, it is primarily
a research project utilizing the state of the art in tech-
nology. However, an experiment using quite conven-
tional apparatus, in the college would enable many
students to study topics on their own (to supplement
or replace course work) and enable them to proceed
at their own pace. We believe it would be most advan-
tageous and not unreasonably costly to have similar
facilities in the College.
We recommend that a committee be appointed to inves-
tigate the possible utilizations, first on an experimental
basis, and later college-wide, of technical education
aids.
RECOMMENDATION IV-G
A problem facing many instructors is their lack of
knowledge as to whether the topic is grasped by the
students. This problem is generally realized too late,
if ever. Greater use should be made of student evalua-
tions. The evaluations would be subjective and intended
to assist the instructor in his teaching. The evaluations
would be distributed periodically during the course
(at least once a month) and submitted anonymously
to the instructor. This rapid feedback would provide
more specific and more useful information so that the
the instructor may take immediate action to correct
his deficiences.
RECOMMENDATION IV-H
The policy of not deciding upon which course a particu-
lar instructor is to teach until the week, often the very
day, of classes, is absurd. Anyone needs time to con-
sider how best to teach a good course, if that is to be
his goal.
RECOMMENDATION IVI
The college should make an attempt to secure funds
for endowed chairs for professors with distinguished
backgrounds in teaching, not research.
V. ADVISING
Advising in the College of Engineering is one of
those areas where the best just has not worked ef-
fectively. Although considerable time and effort
have been devoted to solving this perennial concern,
traditional solutions have proved disappointing and
discouraging.
One of the major difficulties of students at a uni-
versity of this size is becoming aware of the oppor-
tunities available and taking advantage of them.
The student is also confronted with a large selection
of courses about which he knows little. He must rely
on his advisor to be an effective interface between
the "system" and himself. It is unrealistic to believe
that all the faculty called on to advise take pride in
providing that interface with the effectiveness needed.
Within the past year, Assistant Dean D. R. Opperman
asked Technograph to publish information about the
Bodine Fund, apparently because this information had
not reached interested students through their advisors
as it was supposed to. Because of this lack of com-
munication, only the most perspicacious student takes
the best advantage of his opportunities. The best of
the advisors are frequently assigned honors students,
the students who, in fact, probably need less advising
than the problem student.
No reasonable person expects his advisor to have all
the answers. However, the student should expect
his advisor to know where to find an answer or where
to find help for his particular problem. In fact, some
students complain that their advisors seem to resent
the time they are required to spend with them check-
ing over their programs. Practically no time is spent
discussing project possibilities in the advisee's field
of interest or in attempting to stimulate him to take
advantage of some particular opportunities which may
be open, or in just talking about personal problems
over a cup of coffee.
RECOMMENDATION VA
Within each department, establish a small staff of
graduate students with University of Illinois back-
grounds and/or Illinois seniors to assist all advance-
enrolling students seeking advice about the content
and desirability of specific courses. This staff would
represent a cross section of the department it serves.
Such people would be the most informed, most up-to-
date source of information on particular courses that
a student could want. This group could check the in-
dividual record of the student and point out possible
problems. This staff need be maintained only during
the several weeks preceding advance enrollment.
RECOMMENDATION V-B
Expand the role of the advisor to that of an "ombuds-
man," i.e., a man the student can go to to voice his
dissatisfactions with his courses or his instructors;
a man who would be the student's voice at the de-
partment level; a man to help him fight a justified
battle. Such an approach was suggested by Professor
Edward Ernst of the EE faculty over a year ago in a
letter to Assistant Dean D. R. Opperman. The letter
was subsequently reprinted in the April, 1967, issue of
Technograph.
RECOMMENDATION V-C
Relieve the advisors of the responsibility of checking
each student's program and schedule. Use the advisors
to consider only special problems with the student pro-
program and schedule. Use the advisors to consider only
special problems with the student programs or requests
for substitutions in his curriculum. Some additional
staff could make the final checkout before the student
submits his final program.
Implementing these three suggestions would allow
the departments to trim their faculty advising staff
to fewer, but more interested, men. In the March,
1966, issue of the ASEE Journal, Professor J. D.
Ryder describes how Michigan State has found great
success using full-time counselors. In any case, men
who take both a sincere and active interest in their
advisees are of great benefit to the student. We
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believe that the implementation of these suggestions
would benefit both student and faculty member.
VI. THE HONORS PROGRAM
The Honors Program in the College of Engineering
is in the opinion of this committee the shining beacon
for the college; it is where virtually "all the action
is" concerning engineering education in the college.
Many of the committee's recommendations for the
rest of the college already exist in the honors pro-
gram: flexibility; a closer association with one's ad-
visor; continuance of the same advisor for four years;
the provisions for self teaching.
The major advantage of the honors program is that
the honors advisor has the necessary authority to
make changes in the student's program which both
he and the student deem advantageous to the stu-
dent's career aspirations. This, in addition to the
special honors courses, provide an academic atmos-
phere which is much more stimulating than that
found in the rest of the college. Unfortunately, as was
pointed out in an article in the January, 1968, issue
of Technograph, the spirit of experimentation and
flexibility is not pervasive in the College.
There is one attitude that characterizes the honors
program in many of the departments. The advisors
have made the critical assumption that the students
are here for the opportunity of educating themselves
in the most effective and worthwhile manner for their
own needs and interests. By assuming this and not
destroying that ensuing rapport with the belief that
the students are trying to "get by" or to "pull the
wool over the eyes of the college" they have taken a
bold step forward. Virtually nowhere else in the
college is this attitude found. It is one of the central
reasons for the present state of the College.
RECOMMENDATION VIA
The College must demand that those departments which
appear negligent in their implementation of their honors
program expand their programs.
RECOMMENDATION VI-B
The honors program should be better utilized for very
progressive educational experiments such as pass-fail
for the freshman year, possibly for all four years; or
intensive team research projects involving six or eight
hours credit.
RECOMMENDATION VIC
More experimental courses should be initiated. This
program seems to us particularly suited to courses of
an interdisciplinary nature.
Vn. THE PLACEMENT OFFICE
The Placement Office performs an important function
in the College not only for graduating seniors but for
those seeking summer employment.
The efficiency with which interviews are arranged,
and the "open door" policy of the placement director
are most commendable. However, this committee feels
that much more should and can be done to aid students
in finding satisfactory career opportunities and that
the office must in fact become more student-oriented.
On the weekly interview sheets companies are
described as "interested in" Electrical Engineers,
Mechanical Engineers, etc. Although this classifica-
tion may have meaning to the companies, it has little
significance to the students concerned. A student
looking for a career in solid state devices and a com-
pany needing men for power transmission will have
little interest in one another. However, they both fall
into the encompassing term Electrical Engineer.
Such frustration is discouraging to both the students
and potential employers, and is a waste of both time
and effort. This present classification does not lend
itself to the interest-matching which is the basic pur-
pose of an interview. We feel that the Placement
Office should adopt the following system which would
clearly designate a company's needs, and help the
students select with whom they desire an interview.
RECOMMENDATION VII-A
When the Placement Office contacts the companies for
the next interviewing season, more detailed information
should be procured. An "opportunity checklist," similar
to the one below, could be sent to each company. Thus,
for instance, a department could be subdivided into 15
or so categories; categories particularly meaningful to
students.
EE 11 Energy conversion
12 Solid state devices
13 Control systems
14 Computer logic design
RECOMMENDATION VII-B
One or two page descriptions of a company who will
interview on campus should be given to interested stu-
dents for their files at the beginning of the year. The
format would include locations, extraordinary benefits
(stock option, etc.). type of work the company is involved
in, interviewing dates, training programs, etc.
Such information would enable a student to compare
companies in his particular field of interest. Students
involved in interviewing have little time to dig through
the information presently available. The actual choice
of which companies will be interviewed is as a result
surprisingly haphazard.
RECOMMENDATION VII-C
From the annually published reports of the Placement
Office, money appears to be the primary determinant of
success. We regret to see the overemphasis of this aspect
of employment.
In addition, studies show that the percentage of engineers
who change jobs in their first five years is staggeringly
high. The Placement Office should initiate a study which
would attempt to determine what these individuals would
have done differently when they interviewed on campus,
what different approach they would have taken to job
hunting, and other personal views helpful to a future
engineer.
RECOMMENDATION VII-D
The Placement Office should compile and distribute a
booklet containing articles regarding employment in
government versus industry, defense industries versus
civilian industries, large companies versus small com-
panies, etc.
VIII. STUDENT PARTICIPATION IN COLLEGE
POLICY
Educational institutions require communication
and a balance of influence to guarantee that the not-
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necessarily coinciding interests of each group with
the institution are protected. At a multiversity such
as the University of Illinois and in a college as large
as engineering, this balance is particularly critical.
However, because of the size and the strength of out-
side forces, the balance of student influence has been
tilted to the point where it is virtually inconsequential.
It is our belief that at present in the College of En-
gineering, there is a serious lack of communication
between the administration, at both the departmental
and college level, with the student body. Although
these gentlemen are generally sincere in desiring to
know what the students are thinking, they have been
remiss in ascertaining and seeking these opinions.
The formation of departmental educational com-
mittees will surely assist in this process, but the
process must be a continuing one, with administrators
actively seeking and responding to student opinion.
In turn, channels must be readily accessible to stu-
dents with valid criticism.
The faculty and administration of the College do
have a distinct responsibility to insure that the learn-
ing and communication process is a two-way process,
to recognize and understand the problems of the
undergraduates, and to make changes to ameliorate
these problems. Unfortunately in the past this com-
munication has been limited and whatever improve-
ments have evolved have generally been far too
slow.
The Student-Faculty Liaison Committee has pro-
vided the most utilized and effective committee for
change to date. The initiation of the pass-fail system
in the college and the provision for six hours of free
electives are two of the proposals that have originated
in this committee.
However, in general the college has felt little or no
responsibility to respond to criticism by its students.
Silence is the refuge of the weak and the entrenched
bureaucrat; it has no place in a university community.
Technograph has served as the center for student
assessment of their educational experience. Over the
past two years, the years in which the members of
the committee have been involved, suggestions were
made to improve the honors programs in Civil Engi-
neering and Mechanical Engineering, to vitalize the
somnolent Teaching Improvement Committee, and to
institute an interdisciplinary course like one at the
Massachusetts Institute of Technology. To all of these
criticisms and suggested alternatives, there was no
response or reaction. In almost every case there was
a logical committee or individual whose domain was
the particular issue; in each case there was no answer.
Yet the College continues to delude itself by self-
congratulatory plaudits for its responsiveness to
student needs.
Though agreement and intent to act on our proposals
would certainly have been preferable, we would have
been quite overjoyed with a statement describing the
shortcomings of our alternatives, with the reasons
for no action at the present time.
No administration (college level and departmental
level) should be in a position to ignore or dismiss re-
sponsible student opinion. Despite the efforts of many
truly sincere persons, this has generally been the
case.
The provisions for educational committees, the
initiation of some form of ombudsman system will
hopefully restore the college to responsiveness.
RECOMMENDATION VIII-A
In a letter dated May 9, 1968, addressed to Alan Halpern,
Professor Thomas H. Thornburn, Chairman of the Sub-
committee on Humanities and Social Sciences for En-
gineers stated the following:
"This letter is the consequence of our recent discus-
sions and will serve to inform you that the subcom-
mittee on Humanities and Social Sciences for Engineers
would be very pleased to have an undergraduate
student appointed to regularly attend the participate
in our discussions and decisions."
We believe that this should be implemented immediately,
with the student being nominated by Engineering Council.
RECOMMENDATION VIII-B
Student advisory committees should be formed in each
department. These committees would meet with the head
of the department and faculty members designated by
him to discuss problems pertinent to the students in
his department. It would be expected that the depart-
ment head would ask the opinion of this committee before
making any decisions regarding undergraduate educa-
tional policy.
RECOMMENDATION VIII-C
An advisory committee to the College Policy and De-
velopment Committee should be formed to facilitate
adequate communication between that committee and
student leaders.
RECOMMENDATION VIII-D
A student is the only one who knows if he is learning or
not; yet he is given little opportunity for this expres-
sion. Students must participate in a more meaningful
manner in the decision-making processes that will deter-
mine their education. To accomplish this, students must
have membership on all committees relating directly
to undergraduate education, at both the departmental
and college levels.
Student protests, the changes in the federal funding
of education, and the awakening of engineering faculty
will drastically change the face of engineering edu-
cation in the years ahead. Improvement in the College
of Engineering is not going to evolve by itself, nor
is it going to be an easy process. To some institutions,
change will come by riot, to others it will come by
plan, but change will occur.
We would like to propose that the academic year of
1968 be a year of searching and redirection for the
College of Engineering. We respectfully suggest that
the College attempt to take the lead in undergraduate
education, that the administration not underestimate
the students or the faculty in setting the pace for
the future of the College of Engineering.
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HNALEXAM
What company was responsible for the
following engineering innovations?
The transistor
Radio astronomy
Negative feedback_
High Fi and Stereo.
Synthetic crystals.
TV transmission
Magnetic tape
Sound motion pictures.
Microwave relay
Electronic switching.
The solar battery
Telstar
The reason we give this "test" is because
the answer to all of the questions is:
the Bell System. And because, if the
thought of working for us ever crosses
your mind, we wanted you to know what
kind of company you'd be in.
Be sure to see your Bell System recruit-
ing team when they visit your campus,
Or ask your Placement Director for the
name of the Bell System recruiter at the
local Bell Telephone Company.
We hope the above final can be the start
of something great.
(£)ATsJ
Ifyou're looking for -
1. Routine work assignments
2. Ajob without responsibility
3. A"9 to 5" atmosphere
Fine! 1
ButnotatFMC
At FMC Chemicals, growth in sales volume has been unprecedented in recent years.
Everybody has contributed to this growth . . . through research, manufacturing
innovation and unique marketing techniques ... the result of new ideas, resourceful-
ness and hard work. Would you fit in a team like this? If so we have a challenge
unequalled in the chemical industry.
We need people for:
Sales
Process Engineering
Maintenance Engineering
Design Engineering
Industrial Engineering
Mining Engineering
Project Engineering
With disciplines in any
of the foUowing:
Chemists-B.S., M.S., Ph.D.
Chemical Engineers-B.S., M.S., Ph.D.
Mechanical Engineers-B.S.
Mining Engineers-B.S.
Industrial Engineers-B.S.
Electrical Engineers-B.S.
Sales
Research and Development
Manufacturing
At these locations:
Nationwide
Princeton. Carteret, N.J.
Baltimore, Md., Middleport, N.Y.
Buflfalo. N.Y.
Vancouver, Wash.
Green River, Wyo.
Carteret, N.J.
Lawrence, Kansas
S. Charleston, Nitro, W. Va.
Modesto, Newark, Calif.
Pocatello, Idaho
Baltimore, Md.
Bayport, Tex.
Would you like to learn more about how you can contribute to FMC's progress?
Write to Recruiting Manager, Industrial Relations Dept.
FMC CHEMICALS
633 Third Avenue, New York, New York 10017
An Equal Opportunity Employer
Our Interviewer Will Be On Campus On: OCTOBER 21 and 22
LEARN BY LIVING
ji
GO lAESTE
ft*
fmm left: Ralph Buller, Bill McLeish, Steve Read, and
Kerry Hassler exchanging stories about summerjobs.
by Melba McCallister
"Walking down the sidewalk taking in the English
pubs for the first time. I hardly expected to be con-
fronted by a policeman, a bobby, that is, who wanted
to search my suitcase." And just who was this suspi-
cious character? None other than an lAESTE student,
an Illinois engineer at that!
Five U of I students have just returned from this
year's program of work abroad with reports that it
was stimulating, worthwhile, economically feasible,
and simply loads of fun. As this article was ideally
envisioned as a well-defined discussion of lAESTE; its
history, structure, the procedures involved, and long
range goals to be sought, the interviews were a bit
disappointing. Conversation invariably turned to
such topics as the English pubs, Japanese bathhouses,
and Danish food; then opinions on U. S. foreign policy,
observations of technological advances, and impres-
sions of people and their styles of living. However,
these reactions reflect the real success of the program.
The lAESTE Association was founded some 20 years
ago in Europe as an effort to train university students
in the industrial techniques of other nations and to
build and strengthen the foundations of understanding
among potential leaders and companies and institu-
tions abroad. The program has now expanded to the
extent that over 10,000 students participate annually.
Today the U. S. engineering student has the oppor-
tunity to perform a valuable service both to himself
and his country. He can help to increase international
cooperation and understanding and also add to his own
cultural experience by living and working in another
country. Contact with foreign professional leaders
often leads to comparative thought concerning scien-
tific developments and engineering methods employed
in universities and industry at home.
lAESTE emphasizes that the individual companies
determine the program for their participants; their
policy is flexibility. For example, Ralph Buller, our
representative to Japan, was hired by the Yokagawa
Bridge Works Ltd. During his nine weeks employ-
ment, he was able to "try his hand" at nearly every
job in the plant. This included drafting, assembly in
the construction yard, and inspection of bridge and
tower sections. Because of the time necessary to train
a full-time employee to a level of competence where
he could be an asset to the company, Ralph felt that
in his case this "overall" treatment was certainly
advisable. In contrast, Steve Read, a junior in civil
engineering, spent his weeks abroad working as a
surveying foreman of a curb-setting crew in England.
By concentrating in one area, he felt that he was in
a much better position to relate to the people with
whom he worked and share their experiences. For a
third account, I met with an equally enthusiastic
Kerry Hassler. His job as a technician with The Danish
Post and Telegraph, a government owned company,
gave him an excellent opportunity to travel through
Denmark. As a senior in EE, he was able to use his
background in electronics to design and supervise the
building of a simulation device to test an emergency
power supply for measuring sea level during storms.
Bill McLeish, another CE student from Illinois, de-
scribed his drafting position with Ovearup and Part-
ners, a consulting firm in London, as "quite similar
to a summer job he might have held at home." Al-
though the job itself was not particularly stimulating,
Bill felt that the experience of working with an
international firm was certainly valuable.
When asked about any difficulties they might have
encountered with their assignments, the students
again had a variety of answers. Language barriers,
Ralph told me, were no real problem for him. He felt
that his three years study in Japanese was more than
adequate for communication. "I guess that my greatest
adjustment was to their food — I'm a meat and po-
tatoes man." Naturally Bill and Steve had no communi-
cation problems in England, and surprisingly, the
Danish language caused little inconvenience for
Kerry either. "The people were well-educated and
usually spoke fluent English. However, because of
my limited vocabulary, I was once directed to a men's
washroom instead of a bus station!"
Continued on page 49
*For further information, contact Dean Wakeland.
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r. .What do I
live for?
Knowing that every time a jet
takes off, some part that makes it go
is made of an alloy I worked on...?>
Clarence Bieber is a metallurgist for International Nickel.
In forty years, he's contributed to dozens of alloys that have helped
make the twentieth century what it is.
".
..These alloys are my children.. . does that sound strange? You've got
to he a little unconventional to create. Every problem that can be
solved by ordinary people has already been solved .
.
."
Solving problems is the work of 32,000 Inco people. Those who search
the globe for nickel. Those who bring it back. Those who make each
rock yield more of it. Those who find new and better ways to use it.
".
. . when MacArthur left Corregidor he used a PT boat. They bent the
propeller shaft dragging it over rocks. ..but it was made of an alloy we
developed for toughness and corrosion resistance, so they could bang it
back in shape and escape. . . I guess I've contributed something. .."
Each Inco man contributes something. He's the man who accepts the
challenge of bringing the world the nickel it needs. More and more
nickel to make other metals stronger, tougher, more corrosion-resistant.
To make over 3,000 alloys perform better, longer.
Nickel, its contribution is quality.
INTERNATIONAL NICKEL
The International Nickel Company, Inc., New York, N.Y.
The International Nickel Company of Canada, Limited, Toronto, Ontario
International Nickel Limited, London, England
"He don't diaic lines between fandaincntul and applied research. In our researvk
laboratory at Sterling Forest, New York, we duplicate in pilot equipment the
techniques used to melt and form metals. This lets us take alloy development to
a stage where our results have real meaning for industry."
Photography hy W. Eugene Smith.
An Empty Office
by Edwin Black
Since he came to the University of Illinois in 1958
he had been known simply as "J.O." At that time he
was an assistant professor teaching a course in cir-
cuits. In 1965 "J.O." became chairman of the College
Honors Council. During the three years that followed
"J.O." accomplished more for the engineering stu-
dent's studying career than any other single individual.
I thought it was yesterday I visited "J.O." in his office
on the third floor of Electrical Engineering Building.
Standing outside his office I could distinguish the
faint treble of chamber music. I knocked. From within
came a deep-voiced "Come in." I opened the door
on his shirtsleeves rolled to the elbow, on legs propped
casually against a small but tidy desk, and on shelves
and files, an encyclopedia of modem americana, cover-
ing diverse subjects from riot control to lunar coloni-
zation. An open desk drawer revealed a small tape
recorder, the secret source of the chamber music.
Behind my interviewee was a model of the B-17 air-
craft he had flown during wartime. The man —
"J.O." — stood up quickly and extended his hand.
As we shook I identified myself. "Glad to know you.
I'm J. 0. Kopplin," he replied.
I asked Kopplin if he would describe his attitudes
on programming experimental courses. Some of his
most noteworthy credits had been in that area. Sur-
prisingly, when I mentioned the term "programming,"
Kopplin expressed resentment. He felt the term
implied computerizing, and if there was anything
J. 0. didn't want, it was to computerize a student.
In his own words, "The important thing is flexibility,
to use the curriculum as a guide."
Kopplin initiated a system that stipulates no "exact"
college requirements (although university require-
ments must still be satisfied). Needed for any curricu-
lum adjustment is the advisor's consent that a modifi-
cation in the curriculum would be beneficial. The
consent is effected when the advisor signs his name
to a small 4x6 card. The advisor's judgment is never
overruled. Therefore, if an honor student thinks a
curriculum adjustment is in order, all that is required
is for the student to convince his advisor.
This involves what J. 0. calls the "personal touch."
"To begin with," said J. 0., "the advisor gets involved
with the student. The advisor realizes that each case
is different and each individual has distinct needs,
abilities, and motives. To facilitate this we limit ten
students to a single advisor. The student is with his
advisor for the full four years. They get to know each
other, the advisor gaining the advantage of being able
to advise in a way that is meaningful to the individual.
We stress individuality. So you see, if a mechanical
engineering student had political aspirations and
thought his interest could best be served by taking a
political science course in place of some basic engineer-
ing course — and the advisor concurred — the student
would probably receive permission. Yet the student
will not lose any important background by not taking
the basic engineering course because the course may
be either unnecessary to his particular work, or the
subject matter may be covered in a higher level course
that the student would take."
This makes the engineering honor study plan by far
the most liberal in the university. And because of it
the college has its best students. Kopplin did not
hesitate to state flatly: "Many of our best students
don't want to be engineers. They said, had it not been
for the honors program, they would not be there, in
the engineering college. For example, the most dis-
tinguished electrical engineering student, Welsh,
wants to be a lawyer. And he's only one — there are
dozens more like him. We have one student who wants
to go into theology, one in business administration,
one in medicine, politics. They mustn't need the
'curriculum.' But they do recognize that the only true
liberal education includes technical knowledge."
I talked to a Kopplin advisee, prominent electrical
engineer Alan Halpern. His comments were typical
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of comments made by other Kopplin advisees. After
J. 0. had excused him from unnecessary hours in
statics and dynamics, magfnetic circuits, and other
courses, and had replaced them with honors projects,
Halpern had this to say: "As one of his advisees, it
is my belief that the honors students whom he advised
received a significantly different and better education.
His approach was simple: 'What would you like to
take?"
"
In 1967 Kopplin stated "The engineering profession
needs scholars — people who have the capacity for
self-teaching." As Engineering Honors Council Chair-
man he has tried to "operate with a very minimum
of regulations." The 1967-1968 Annual Report of the
Honors Council states: "The Council has been increas-
ingly concerned with developing social awareness on
the part of the students enrolled. Technological suc-
cess is becoming more dependent upon interaction
with society and less upon scientific discovery. If
engineers are to be successful in solving the major
problems of mankind, they must be able to act as the
interface between technology', economics, human
organization, and politics. They will not be able to
sidestep problems involving 'human factors.' "
But J. O.'s approach involved more than releasing
the student from the confines of curriculum. He
whetted the student's drive by offering unique educa-
tional opportunities that could not be found in the
ordinary classroom. Either as a sponsor or a promoter
Kopplin was involved in a variety of projects. Among
them were project courses concerned with a systems
design to aid the blind, a case-study of the Gemini
space vehicle, and an ocean engineering course.
These courses, although they may be repeated, were
planned as once-only opportunities.
Another Kopplin project is a Center for Laboratory
Oriented Studies or CLOS. CLOS is designed to pool
the talents and materials of several institutions. It
would go beyond the concept of laboratory as an acces-
sory to lectures, and exist as an interdisciplinary
experimentation entity, teaching, demonstrating and
applying the principles of experimentation. Inter-
collegiate discussions are currently under way toward
a realization of J. O.'s teaching concept.
Also to J. O.'s credit is the organization of the
Allerton Honors Conferences, a two-day meeting be-
tween guest speakers and honors students at the
secluded Allerton Conference Center, 26 miles remote
from the anxieties of the campus. There the students
can immerse themselves in the special problems of
today, such as atomic energy, or urban study.
Allerton, CLOS, once-only honors project courses
like the Gemini study, or the systems design for the
blind, they were his gifts — and his aspirations —
to raise the engineering student from the pedestrian,
from the rythymic and the "programmed." "I got
involved," he said. "For instance, you take laboratory
courses. As they stand now many of them are useless,
meaningless, with an inefficient purpose. They say
the student ought to see this turning of the knob or
that flicking of the switch. Students should be experi-
menters. I want labs to teach experimentation. I
want every department to have a versatile 296 and 297
which would be any course at all : one year a problem
in astronautics, the next year a systems design in
ocean engineering or air pollution."
I thought it was yesterday that I visited J. O.'s
office, 359 Eletrical Engineering Building; it was
actually several months ago, when J. 0. was still
here. But yesterday I did go back to 359, to empty
359, where the former Honors Council Chairman sat
and discussed his plans to join the University of Texas
Electrical Engineering Department, at El Paso,
as department head in the Fall of 1968. As he spoke
he spoke sentimentally of his work at Illinois. He
would miss these people, especially the students on
whose behalf his endeavors were most exerted. It
is now to El Paso, to offer his talents of originality,
organization, and most important his talent of under-
standing to the engineering students there.
But what of a campus in Urbana, an office on a third
floor in a building squatting deadly on Green Street,
an Honors Council that flourished under his leader-
ship. Up in office 359 EEB the chair behind the now
cleared desk is vacated, but the room is alive with
the laurels of his achievements, and now I can distin-
guish the faint echo of his parting words to me: "En-
gineering will change in the next ten years more than
it has in the last twenty-five. Frankly, I don't feel
engineering has kept up with the needs and changes
of mankind. By this I mean social technology as well
as method technology. The engineer needs to know
social as well as theoretical concepts. How else can
he honestly deal with the problems of air pollution,
human hunger? You ask what can be done. Well,
frankly, I think we tend to treat our students like a
computer: we program him, feed him facts, press the
button, and wait for results. But these are people,
not machines; they can evaluate, a computer cannot.
And when we begin to treat our students like human
individuals with particular needs, and abilities, and
plans, rather than nameless numerals, rather than
stereotypical machines, we will have begun a tortuous
process of the greatest gift of progress we could ever
give — a true progress."
J. 0. Kopplin
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The 5bMon dollar corporation
you probably neverheard of.
Funny how big you can get and still
remain virtually anonymous.
Somehow we've managed to do it.
We're a group of over 60 companies,
making everything from microwave integrated
circuits to color television. And we rank num-
ber 9 in the top 500 corporations in the nation.
Pretty hot stuff for a nobody.
But though you may not recognize our
name, maybe the name Sylvania rings a bell.
It's one of our companies.
You may even live in one of our telephone
company areas. We operate in .33 states.
So here we are, 5 billion dollars strong,
growing all over the place, and looking for
engineers and scientists to grow with us.
\Miy don't you think us over with your
Placement Director?
Incidentally, we are known in the com-
munications field as General Telephone &
Electronics.
Pssst. Pass it on.
Equal opportunity employer.

campus action
edited by Charles Ludmer
The editor-in-chief of Technograph (may he find
cockroaches in his pajamas) was named outstanding
something-or-other as a senior in Electrical Engi-
neering. Donald A. Hanson was apparently so struck
by his election to this most recent honor that he
forgot just what it was he won. More about this and
more about our editor-in-chief (may he fall prey to
piranhas) will most certainly appear in subsequent
issues.
To whom it may concern, Stu Wilkening was elected
President of Engineering Council for the coming
year.
Be sure to ask your instructors about the status of
the student rating system for juniors and seniors in
engineering. If you don't know anything about it, they
certainly do. While you're at it, also ask them why the
College of Engineering does not have a professional
counseling service for its students. Michigan State
University has one and can now expect only about
one out of three engineering students to go bye-bye
during their four years.* A freshman in GE 100 can
look to his left, wake up that person, look to his
right, wake up that person and say an eventual
good-bye in both directions because some two-thirds
of his classmates will not make it here.
The national headquarters of Tau Beta Pi has finally
sent our chapter the membership certificates for last
year's crop of initiates. These certificates — along
with a handshake and congratulations — are available
from me at URH Townsend 580, Urbana, phone
332-4299.
Anyone wishing to rent a little office space in En-
gineering Hall should contact the Swede, Business
Manager of Technograph, because we have as little
as we can use. For those of you familiar with more
than the cover of this publication, the Technograph
has new and spacious quarters in 302 Engineering
Hall and it has no intention of subletting.
Our editorial staff firmly endorses the promotion
of activities of the football team's new Pom-Pom
Squad.
*The figures for Michigan State University are taken
from an article on professional counseling by the
dean of its College of Engineering, Dr. J. D. Ryder,
in the March, 1966 issue of the Journal of Engineering
Education.
ALLERTONPARK
by Lee Gilbert
The Third Annual Allerton Honors Conference, held
on April 5 and 6, was a unique educational experience
and a welcome change from the often unreal world
of slide rules and integration tables. The pastoral
beauty of Allerton Park was brought into stern con-
trast with the subject of the conference, the future
of the nation's urban areas. The riots in the cities,
touched off by the death of Dr. Martin Luther King, Jr.
barely twenty-four hours before, gave the conference
a special sense of relevance and urgency that might
otherwise have been missing.
The conference was organized as a series of six
lectures with each lecture devoted to a particular
aspect of the imposing urban crisis, which manifested
itself on the television and radio news broadcasts as
an all too real and serious problem. The question and
answer period which followed each lecture and the
informal discussions which lasted long into the evening
were the most rewarding of the conference activities.
The informal exchange of ideas did more than any
other single factor to make the 1968 Allerton Honors
Conference a worthwhile experience and to distinguish
it from its predecessors.
Professor Heinz von Foerster, Director of the Bio-
logical Computer Laboratory at the University of
Illinois, began the lecture series with a brief talk
on the potential and limitations of engineering con-
cepts as applied to social problems. He illustrated,
among other things, a mathematically supportable
prediction that, unless present trends change, the
population of the world will crush itself to death
on Friday, November 13, 2026, give or take a few
days. The point of Professor von Foerster 's lecture
was that whether change is orderly or violent will
depend to a great extent upon the mathematics of
the models and solutions to the world's complex
problems of increasing population and urban de-
velopment.
Professor Nan McGehee, Director of the Honors
Program at the Chicago Circle Campus of the Univer-
sity of Illinois, continued the lecture series with
an eloquent discussion of racial incompatibility and
its threat to the urban complex. Her thesis was that
the survival of American democracy depends on the
just resolution of racial confrontations which occur
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Professor McGehee /center, seatcdi discussed the
ideas presented in her lecture at Allerton.
most frequently and are manifested most violently in
the cities. "The challenge to the majority community,"
she stated, "is not to demonstrate its capability for
reprisal, but to demonstrate its capacity to solve
human problems humanely. It must deal with black
aspirations and black anger with intelligence and
restraint."
Professor Britton Harris of the University of Penn-
sylvania, Research Coordinator of the Penn-Jersey
Transportation Study, lectured on metropolitan trans-
portation systems planning. Professor Harris stressed
the need for a systems approach to any urban problem.
All too often in the past, he pointed out, our solutions
have been too narrow, or they have created new
problems with their implementation. He also struck
Vinton W. Bacon, General Superintendent of the
Metropolitan Sanitary District of Greater Chicago,
gave the most technical of the lectures on the chang-
ing demands of water and air pollution.
Concluding the lecture series was Alexander Tzonis,
artist, architect, and visiting critic at Harvard Uni-
versity, with a somewhat opaque discussion of the
problems of urban structures and growth. Mr. Tzonis
did manage to get across his main point, however,
which was that man must keep in mind, when design-
ing new urban complexes or rebuilding old ones, that
change is necessary and inevitable. In the future,
man must design urban structures which will facilitate
orderly evolution and growth.
The fifth lecture on the history and the present role
of government in shaping the urban environment was
presented by Professor John Duba, a former Chicago
Commissioner on Urban Renewal. Professor Duba cited
examples of impressive success and monumental fail-
ure on the part of the government to meet urban
needs, and he discussed the reasons underlying each
success or failure.
SO MANY OF EACH...
FROM ONE SOURCE
OF LAMINATED PLASTICS
FORMS
MOLDEOLAMINATED FABRICATED PARTS
PROPERTIES
CHEMICAL RESISTANCE-
Synthane is immune to most oils and
solvents as well as resistant to vari-
ous acid concentrations and salts.
It often has longer life per dollar,
Including replacement cost.
DIELECTRIC STRENGTH-
An excellent electric insulator with
low dissipation factor and low dielec-
tric constant, Synthane is easily
punched or machined into parts for
radio and electrical equipment.
IVIOISTURE RESISTANCE-
Certain grades of Synthane are spe-
cifically designed to retain a high
percentage of their electrical and
mechanical properties under ex-
tremely humid conditions.
HIGH
STRENGTH-TO-WEIGHT RATIO-
Synthane weighs only half as much
as aluminum, yet is one of the plas-
tics highest in tensile, compressive,
flexural, and impact strengths.
GRADES
Kraft Paper Phenolic Grades
Alpha Paper Phenolic Grades
Rag Paper Phenolic Grades
Paper Base Plasticized
Resin Grades
Paper Base Phenolic Flame
Retardant Grades
Paper Base Epoxy Grades
Paper Base Epoxy Flame
Retardant Grades
Coarse & Fine Weave Cotton
Fabric Phenolic Grades
Coarse & Fine Weave Cotton
Fabric Melamine Grades
Coarse & Fine Weave Cotton
Fabric Phenolic Graphitized
Grades
Coarse & Fine Weave Cotton
Fabric Phenolic
Molycote Grades
Fine Weave Fabric Carbon
Inclusion Phenolic Grades
Ccrtton Mat Phenolic
Resin Grades
Asbestos Paper Phenolic
Resin Grades
Asbestos Fabric Phenolic
Resin Grades
Asbestos Fabric Melamine
Resin Grades
Asbestos Fabric Phenolic (High
Temperature) Resin Grades
Asbestos Fabric Phenolic
Graphitized Grades
Asbestos Fabric Phenolic
Molycote Grades
Asbestos Mat Phenolic Grades
Asbestos Mat Phenolic (High
Temperature) Resin Grades
Nylon Fabric Phenolic
Resin Grades
Glass Fabric Continuous
Filament Silicone Grade
Glass Fabric Continuous
Filament Phenolic
Resin Grades
Glass Fabric Continuous
Filament Melamine
Resin Grades
Glass Mat Melamine
Resin Grades
Glass Fabric Epoxy Resin Grades
Glass Fabric Phenolic (High
Temperature) Resin Grades
[
SYNTHANE ]
CORPORATION l^l OAKS, PA. 19456
666-5011 Area Code 215, TWX 510-660-4750, Telex 084-5268
SYNTHANE-PACIFIC-518 W. Garfield Ave., Glendale, California 91204
It's new from Dickey...
This unique, sewage-tight, one-piece PERMA-T
What makes it so unique? It's monolithic. The
spur and the barrel are all one piece. An entirely
new manufacturing process has been designed
to make this Perma-T. A combination of extru-
sion and reforming by hydraulic pressure
assures uniform thickness and strength. And
. . . the junction of the spur and the barrel is
equal in strength to all other areas of the fitting.
Because this Perma-T is monolithic, there is no
possibility of infiltration or exfiltration. And the
Dickey urethane Coupling makes each fitting
as tight as any other part of the line.
Does the Perma-T meet ASTM Specification
C-200? It not only meets it ... it exceeds it.
This is the answer to the age-old problems so
common with pipe fittings. If you haven't tried
it, you've missed one of the greatest advances
in sewer construction in the last twenty years.
For more information about the Perma-T, con-
tact these Dickey offices: Birmingham, Ala-
bama; Ft. Dodge, Iowa; Kansas City, Missouri;
Meridian, Mississippi; St. Louis, Missouri; San
Antonio, Texas; Texarkana, Texas-Arkansas.
W.S. DICKEY
CLAY MFG. CO.
the student, the technology
WHO NEEDS A COOKBOOK?
by A. K. Coleman and J. C. Baird
Wlien I was young and had no sense,
I wrote my labs with diligence;
But soon I learned it had no pay,
So I searched for "files" in a mighty big way.
As many students will attest, "cookbook" labora-
tories are not particularly difficult for the unwary
student to stumble upon, and they certainly are effec-
tive in destroying creative curiosity. Lately, however,
the engineering college has begun reassessing the
supreme value formerly allotted to the "cookbook
and file" approach to learning. The following two
developments from the mechanical engineering de-
partment illustrate the new philosophy toward the
laboratory experience — a philosophy of flexibility
and of opportunity for the student to derive his own
experimental procedure.
The first development is the creation of a "practical
theory" machine design course by Professors C. S.
Larson and R. F. Timm which will include unique
laboratory and classroom phases. In the classroom
phase, the student learns machine design theory,
methods for testing the theory, and how to simulate
what the theory predicts.
from left: Prof. C. Larson, Jim Baird, Prof. R. Timm,
Allen Coleman studying cam and follower action in
machine design laboratory.
from left: Prof. A. Clausing, Eric Johnson, Jim Shahan
in thermo systems laboratory.
In the laboratory phase, the theory is actually tested.
For example, problems such as the damping effect of
oil on an oscillating shaft can be mathematically
simulated on an analog computer. Then the students
build and test a physical model. A great amount
of attention is given to the design and purpose of
the test set up, and students are encouraged to criti-
cize and improve on the existing procedure.
Emphasis has been removed from elaborate labora-
tory write-ups that revert to the "cookbook and
file" approach. Instead, the emphasis is placed on the
understanding and individual creativity that can be
attained through the laboratory experience.
The second project is the development of a thermal
science laboratory by Professor A. M. Clausing of the
mechanical engineering department. In the summer
of 1967, Professor Clausing received an Undergrad-
uate Instructional Award which was followed by finan-
cial grants from NSF and the University of Illinois.
Under the previous curriculum, students conducted
overall performance tests on power systems. Because
of the expanding horizons into which engineers are
finding careers, the mechanical engineering depart-
ment sensed the need for a more thorough laboratory
understanding of the fundamental concepts of heat
transfer, thermodynamics, and fluid dynamics. The
study of these basic laws and phenomena is not
particularly unique to the University of Illinois,
but the format of the laboratory is new.
As a means of minimizing cost, the idea of a central-
ized station that could be adapted to more than one
experiment was envisioned. The experimental ap-
paratus is stored in readily accessible cabinets and
may be transported easily to the test stations for
tying into the electrical and mechanical facilities of
the stations. Because of the laboratory's flexibility and
the feasibility of station duplication, experiments could
be conducted in small groups with a minimum of super-
vision and without reverting to the old "cookbook"
method.
To provide even greater flexibility, central data
recording centers for service to 4 to 6 stations each
are being planned. Each recording center is equipped
with twenty-six analog channels for graphical or
pictorial read-out and a ten channel digital recorder,
from which it may be feasible in the future to convey
data directly into a digital computer.
For ME 210, the new sophomore measurements
laboratory, the stations will be useful for introduc-
ing the student to engineering experimentation. For
the heat transfer laboratory, experiments are being
developed to study conduction, free and forced con-
vection, boiling, condensation, and thermal radiation.
The stations will also be useful for undergraduate
projects and for minor aspects of graduate and faculty
research.
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But the rest of the week you really won't want to. We hope. D How come? We'll give you every
chance to be so busy, so challenged, so involved that you'll look forward to each day. We'll give you
every opportunity to accomplish something. And then get credit for it. D That's what we really
offer. In marketing, refining, planningand engineering, research and development, or administra-
tion, n Is there something better? Q Don't sleep on it. Talk to our representative on your cam-
pus. See our ad on the next page for the date. standard oil division ^^
AMERICAN OIL COMPANY (standard
and sleep late.
Sundays.
If you have a degree in:
Chemical Engineering iph d., m.s., b.s.)
Mechanical Engineering (b.s.)
Civil Engineering (b s
)
You can work in one of our
following departments:
REFINING,
PLANNING & ENGINEERING
RESEARCH and DEVELOPMENT
MARKETING
CORPORATE STAFF
Doing the following types
of work:
Systems Engineering
Plant Engineering
Field Engineering
Process Economics Engineering
Design Engineering
Process Engineering
Process Development Engineering
Product Development Engineering
Project Engineering
Technical Sales Representative
Industrial Marketing Engineering
Structure and Design Engineering
Talk to our Representatives
K. W. McHENRY
C. B. PARRISH
R. J. PASINI
D. E. BURNEY
H. R. TALIAFERRO
October 22 & 23, 1968
ill
STANDARD OIL DIVISION
AMERICAN OIL COMPANY
An equal opportunity employer
report
THE
ENVIRONMENT
-
OUR
CHALLENGE
The Civil Engineering Department
is currently sponsoring what should
prove to be a timely lecture series
entitled "The Environment — The
Civil Engineer's Challenge." The
purpose of the series is to assess
the present state of the human en-
vironment and outline needed
changes. Although the program was
made possible through funds donated
by the Civil Engineering Alumni
Association and was planned by a
committee of faculty and students
in the CE Department, interdisci-
plinary participation is certainly
encouraged.
Speakers whose backgrounds range
from sociology to architectural en-
gineering will explore a broad spec-
trum of environmental problems
both functional and aesthetic. The
population explosion and our dimin-
ishing resources have created an
urgent need for environmental con-
trol. The use of our water resources
in view of such divergent demands
as recreation, agriculture, and in-
dustry must be fitted into our en-
vironmental plan. The control of
pollution in man's soil, water, and
air is also a challenge. Planning a
balanced transportation system to
create the mobility needed in a dy-
namic society is a familiar but
complex problem. The construction
industry, our changing skylines,
and need for interdisciplinary co-
operation in building an aesthetic
environment are further examples
of the engineer's role in molding
our environment.
An understanding of the above
topics is crucial for any engineer-
ing student. In particular, this
program should provide the civil
engineering student with a better
feeling for the direction which he
is taking in his profession and
accentuate the relevancy of his
field of interest to current prob-
lems. Jack Fleck
lAESTE (Continued from page 37)
Bill's assignment lasted for only a
month in contrast to most of the
other jobs. As a result, he was able
to travel extensively through
Europe. Because of the six-day
work week in Japan, Ralph's trips
were limited. However, the com-
pany did give everyone a three-day
vacation, and, in addition, the
lAESTE students were invited to a
five-day convocation during which
they traveled together and dis-
cussed their experiences. Also,
Ralph and a fellow trainee were
given two extra days to test their
climbing skills on Mt. Fuji.
Summer has now drawn to a close,
and the Illinois lAESTE students
have returned to the U. of I. with
hopes of encouraging others to
participate next year. Perhaps they
can't boast a large savings in sum-
mer earnings, but their memories of
the places they have traveled, the
people they have met, and the ex-
perience of learning by living have
made their summer more than
worthwhile. "You know," one stu-
dent commented, "I always thought
that the 'American way' was the
only right way. It's rather startling
to find that other peoples can func-
tion quite effectively without our
American methods. They often have
processes and policies that are
more adaptable to their situations
than ours ever could be. If you live
and work with these people, you
just can't help but learn to appre-
ciate their approaches to problems
too." So to the student who is
interested in a really unusual
educational experience, their
advice is to "Go lAESTE."
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You can't buy this piece
in a steel warehouse
How do you accommodate multiple functions,
high non-uniform stresses and complex config-
uration in a single component made of standard
steel shapes? You don't . . . That's why this
power shovel body had to be cast-steel.
Only with the correct steel composition, and
integral one-piece construction, could the de-
signer be sure that the equipment would take
the punishing loads and shocks of heavy
construction work while maintaining the pre-
cise alignment of critical shafts and bearings.
Casf-sfee/ means design flexibility. In ad-
dition to offering an unlimited range of
O
shapes, it allows the engineer to put the metal
where it's needed for load-carrying ability...
Then too, cast-steel permits streamlined design
—design that minimizes stress-concentration at
sharp radii and corners. Can you match such
versatility with assembly methods? Don't try.
Want to know more about cast-steel? We're
offering individual students free subscriptions
to our publication 'CASTEEL". . .Clubs and
other groups can obtain our sound film "En-
gineering Flexibility." Write Steel Founders'
Society of America, Westview Towers, 21010
Center Ridge Rd., Rocky River, Ohio 44116.
STEEL FOUNDERS' SOCIETY OF A-AfERICA.
Cast-Steel
for Engineering Flexibility
Flyinglessons.
Appkhere:
Thai's right. You, loo, can be a pilot.
Join the United Slates Air Force ond quolify lor
pilot training. Become a leader with executive
responsibility.
Well, what else? A pilot is the officer in charge
of a million dollars worth of high flying, sophisli-
coted supersonic equipment, isn't he?
Yes, and you'll wear a snappy blue officer's uni-
form, enjoy officer's pay and privileges. You'll
probably travel to exotic foreign landi, ond have
a secure future in the biggest scientific and
research organization. World's biggest.
You'll be where all the exciting Space Age break-
throughs are. Where it's happening. Now. Today.
Right now. This minute. The Air Force is the "now"
place to be.
If you yearn to fly and don't try the Aerospace
Team, you'll miss your big chance,
let ihal be a lesson!
UNITED STATES AIR FORCE
Box A, Dept. OEC-810
Rondolpti Air Force Base, Texos 78148
IPLEASE PDINTl
GIJADUATION DATE
in the next few years,
Bechtel engineers will be:
CONTINUING TO LEAD IN NUCLEAR DEVELOPMENT
HELPING TO CONTROL POLLUTION
SOLVING MASS TRANSPORTATION PROBLEMS
PROVIDING MASTER PLANNING FOR URBAN AND INDUSTRIAL DEVELOPMENT
SERVING INDUSTRY WORLD-WIDE AS DESIGNERS, CONSTRUCTORS, AND PROJECT MANAGERS
what will you be doing?
Bechtel Corporation has been a world leader
in Engineering, Project Management and Con-
struction for two thirds of a century, serving
industry and government in such areas as
conventional and nuclear power, metallurgical
processing plants, refineries, chemical and
petrochemical plants, pipelines, various hydro-
related applications, mass transportation faci-
lities, and land use and development.
Bechtel engineers provide complete profes-
sional services, from economic feasibility
studies and conceptual estimates to design,
construction and pre-operational plant testing
and start-up.
Bechtel encourages and supports continuing
education and professional development. In-
ternal technical and management development
programs provide the engineer with maximum
opportunity for personal and professional de-
velopment. A tuition refund plan and profes-
sional fee reimbursement program are also
provided.
If you are a Mechanical, Electrical, Civil,
Chemical, or Nuclear Engineer and want to
learn more about a career in engineering and
design, conceptual estimating, or construc-
tion, see your college placement officer or
contact:
David E. Ripley
College Relations
Bechtel Corporation
50 Beale Street
San Francisco, California 94119
Bechtel is an equal opportunity employer.
Bechtel Corporation Engineers and Builders for Industry
SAN FRANCISCO • Los Angeles • New York • Houston • Washington, D. C.
CANADIAN BECHTEL LIMITED, Ontario • Alberta • British Columbia • BECHTEL FRANCE S. A
.
Paris
BECHTEL INTERNATIONAL COMPANY, The Hague • BECHTEL INTERNATIONAL LIMITED, London • BECHTEL PACIFIC CORPORATION LIMITED, Melboun
When you
start knocking
onck>or5
tryouis first.
Looking for excitement, challenge, and opportunity for creativity?
Look into Raytheon where electronic frontiers are being explored
from inner to outer space ... in underwater acoustics, radar, space,
communications, and missile systems . . . where a healthy mix of
commercial and government business provides stability.
Looking for growth opportunities? Raytheon's sales doubled in the
last two-year period. 1970 corporate growth goals were achieved
by early 1968. Revised goals for 1970 are based on continued growth.
Opportunities abound at all
How tokeep
a cow's mind on milk.
Instead of flies.
An informal report on a few current projects at Shell. Some of them might seem lil<e offbeat
worl<foran oil company. But this is a company that contributes broadly and significantly to society.
A company of experts that brings out the best in its engineering, scientific and business people.
iwu.^.y^ Shell scientists
have come up with
a vast improve-
ment over even
the most talented
cow tail. It's called VAPONA" in-
secticide. A plastic strip impreg-
nated with it will kill flies in a cow
stall for up to three months. And
VAPONA" insecticide combined
with CIODRIN" insecticide keeps
cows fly-free 24 hours a day-
even out in pasture. Give you
ideas for further applications?
Energy from under the sea
Shell is heading
into ever-deeper
waterinthesearch
for oil and natural
gas. Recently we
designed and installed permanent
drilling/production platforms as
tall as a 34-story building, with
still bigger structures in the works.
And we are operating in con-
siderably deeper water from float-
ing platforms. We are also search-
ing on land in 16 states to help
meet burgeoning energy needs.
Digestible detergents
The main trouble
with detergents
is they don't go
away. They pol-
lutestreams.make
fresh water foamy. The solution:
detergent compounds that orga-
nisms can consume. These "bio-
degradables" clean clothes just
as effectively, but keep streams
free of detergent foam. Elsewhere
in the chemical part of our busi-
ness, Shell research has resultei!
in a wealth of plastics for home
and industry, and fertilizers to
alleviate food shortages.
The name of the game
More gasoline per
barrel of crude
oil delights engi-
neers, scientists
and conservation-
ists alike. Our new hydrocrackers
actually produce more than a gal-
lon of refined product from a gal-
lon of feed stock. And we are using
sophisticated techniques to tailor-
make products by reassembling
hydrocarbon molecules.
The pursuit of excellence leads
Shell into a variety of fields, both
on and off the beaten track for an
oil company. If you have a more-
than-one-track mind, a desire to
explore, to pit your skills against
many kinds of problems, there
could be a place for you in Shell.
Perhaps your training in engi-
neering, science or business can
contribute to tomorrow's new
developments. For information
about openings throughout Shell
sign up at the placement office
for an interview with our represent-
ative. Or write to Q. C. Stanberry,
Recruitment Representative,
Dept. E, The Shell Companies,
Box 2099, Houston, Texas 77001.
Acompany of experts
Shell Oil Company • Shell Chemical Company • Shell
Development Company • Shell Pipe Line Corporation
An Equal Opportunity Employer
ifYOU can
answer "YES" to any
of these
questions, Rohm and Haas
can make your life
interesting.
Do you enjoy being responsible
(and the rewards that go with it)
for developing a project and
carrying it through to completion ?
Do you Iil(e a job that gives free
rein to your imagination and
tests your skills ?
Do you like the satisfaction of
making a contribution to society
by improving a wide range of
industrial and consumer products
or by protecting natural resources
or improving farming efficiency ?
We are not altruists. We are a
strong and growth oriented
chemical company that needs
engineers of all types—chemical,
mechanical, electrical and
industrial—who want to make a
practical contribution to
improving man's lot and at the
same time advance themselves in
the world of business. We have
doubled our sales in the past
10 years to the $400,000,000
level. We make some 2,500
chemical products including
synthetic resins, plastics, fibers,
pharmaceuticals and animal
health aids. We are on the move
and you can move with us into
positions of responsibility just
as rapidly as you show us you
have the ability.
There's just one thing
—
you'll be
expected to work hard—but
you'll be in good company with
the 13,000 other people that
make up Rohm and Haas. We
have six major manufacturing
locations in the United States
and producing subsidiaries in
15 foreign countries. We need
engineers in research, production
and marketing. Talk with us
about your interests—it could
be good for both of us.
ROHMn
IHRRSE^
PHILADELPHIA, PENNSYLVANIA 19105
Campus Interview Date
October 29, 1968
ROHM AND HAAS COMPANY
An equal opportunity employer.
We may
build a biggerengine
at our^2 plant.
Help wanted:
Could you
engineer the changeover
economically?
Situation: Complete desitrn scheme for tools.ig ,
jigs, and fixtures needed. Also
need plans detailing how much time
will he required, under optimum
conditions, for line changeover.
Question: Is there some way we can
implement this change by utilizing
most of the existing machinery
at the plant ?
Problem: As a modest volume plant, it is
imperative that we don 't lose
valuable time and resulting sales.
Suggest you visit the Mexico City
Plant where a similar changeover
occurred. Would appreciate solu-
tion by Friday, next week. Thanks.
Want to work on o challenging assignment like this?
A new member of the manufacturing engineering team
at Ford Motor Company does. Today his iob may be
establishing the manufacturing sequence of a new engine.
Tomorrow, it may be determining the manufacturing feasi-
bility of a new product idea.
To assist in solving assignments like these, our people
have a giant network of computers at their service. Com-
plete testing facilities. The funds they need to do the job
right.
If you have better ideas to contribute, and you're looking
for challenging assignments and the rewards that come
from solving them, come work for the Better Idea company.
See our representative when he visits your campus. Or
send a resume to Ford Motor
Company, College Recruit-
ing Department. The
American Road, Dear-
born, Michigan 48121. An
equal opportunity employer.
u<mi
Dan there be this kind of excitement in engineering?
rryXerox and see
rhis console is part of a computerized system that speeds
! tests on new products and components.
you need more excitement, you might find it
1 the 42 golf courses in the Rochester area.
A long beautiful drive . . .just the hint of a slice . . . and almost on
the green. Now. address the ball. . .concentrate—and, wham! to a lie
four feet from the cup.
That's the excitement of the game that gets a golfer up at dawn
on Saturdays.* We think it's analogous to the excitement that keeps some
of our technical people on the job after hours: the pleasure of personal
achievement in solving problems for which there are no book solutions.
One of the concerns of our management is to see that our professional
people experience this kind of excitement. They know where it can
lead ... a payroll that numbered 3.000 in 1960. for example, now exceeds
24,000 . . . products that have literally revolutionized communications and
are having a world-wide impact on such problems as illiteracy.
That's why we suggest that if you've been missing out on the kind of
professional satisfaction you expected from an engineering career,
look into what Xerox can provide in the way of engineering
excitement. Your degree in Engineering or Science can qualify you for
some intriguing openings in fundamental and applied research,
engineering, manufacturing and programming.
See your Placement Director or write to Mr. Roger Vander Ploeg,
Xerox Corporation. P.O. Box 251, Webster, New York 14.580.
XEROX
An Equal Opportunity Employer ( m f
)
^
Take
^a lesson
from a tennis pro.
A tennis champion's powerful backhand looks as smooth and
unhurried as a ballerina's graceful bow. How's he do it? By being in
the right position in plenty of time.
"Remember this about the backhand," the pros advise. "Get both
feet around pointing toward the sideline. And always make sure the right
foot's forward, so your body doesn't cramp your swing."
Getting into proper position early is good advice for college seniors, too.
Here's the first step:
When companies interview on your campus, make sure they interview you. When the
Timken Company representative stops by, don't let him go without seeing you.
He'll fill you in on our work (maybe your work) with the aerospace, automotive,
construction, chemical industries. Our openings in production, engineering, sales,
finance, metallurgy.
So you won't get caught flat footed when it's your turn to
make your move. The Timken Roller Bearing Company,
Canton, Ohio 44706.
On your campus... '
October 23, 24
j
A Timken Company representative
would like to talk witli you!
An Equal Opportunity Employer.
TIMKEN
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
ifiaifi''i^e^
Verily, I say unto you, marry not an engineer for the en-
gineer is a stranger being possessed of many devils; yea he
speaketh eternally in parables, which he calleth "formulas",
and he wieldeth a big stick he calleth a slide rule, and he
hath but one Bible — a handbook.
He talketh always of stresses and strains, and without end
of Thermodynamics. He showeth always a serious aspect and
seerneth not to know how to smile; and he picketh his seat
in the car by the springs therein and not by the damsel beside
him; neither does he know a waterfall except for its power,
nor the sunset except for her specific heat.
Always he carrieth his books with him, and entertaineth
his maiden with steam tables. Verily, though his damsel ex-
pected chocolates, when he calleth he openeth the packages
to disclose samples of iron.
Yea, he holdeth his damsel's hand, but only to measure the
friction, and kisses but to test the viscosity. For in his eyes
shineth a far-away look which is neither love nor longing —
but a vain attempt to recall a formula.
There is but one love letter for which he yeameth, and that
an "A"; and when to his damsel he writeth of love and signeth
with crosses, mistake not the symbols for kisses but rather for
unknown quantities.
Even as a young boy he pulleth a girl's hair to test its elasti-
city but as a man he discovers different devices; for he would
count the vibrations of her heart strings and reckon her
strength of materials for he seeketh ever to pursue the scien-
tific investigations, and inscribeth his passion in a formula;
and his marriage is a simultaneous equation involving two
unknowns and yielding diverse answers.
Reprinted from the Louisiana Tech Engineer
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Chemical engineers who join Kodak
will be expected to recruit
To recruit more chemical en-
gineers, of course.
So you return to the campus
and tell what you have found.
You will not be expected to
lie. Therefore, the preceding
generation of management had
better give you good reason to
be enthusiastic about chemical
engineering at Kodak.
But already you yourself will
be carrying a certain measure
of responsibility for the flavor
of our chemical engineering.
Not just the preceding genera-
tion. Little by little it is your
own idea of the direction that
your profession and your com-
pany should move that you are
selling when you return to the
campus.
That's the way it happens.
And it happens sooner than you
now imagine. Happens also to
mechanical, electrical, and in-
dustrial engineers, naturally.
Drop us a line. You might ask for a
copy of "You, Tomorrow, and Eastman
Kodak."
EASTMAN KODAK COMPANY,
Business and Technical Personnel Depart-
ment, Rochester, N. Y. 14650.
What CHEMICAL ENGINEERS do at Kodak
Many start in product development or
process design and improvement. Some
prefer on-line manufacturing problems.
Others get into liaison work with our
customers and become professionals in
marketing.
Typical work areas on the photo-
graphic side of our operation include
surface diffusion of chemisorbed spe-
cies; interaction of antagonistic poly-
electrolytes; rheology of non-Newtonian
fluids. Subjects of concern on our non-
photographic side are, for example,
solid-phase polymerization; high-tem-
perature vapor-phase pyrolysis; liquid-
phase air oxidations. More general:
design of pilot plant and plant equip-
ment from laboratory data and basic
chemical engineering unit operations;
drying operations for fibers, plastics,
and chemicals; viscous flow and heat
transfer.
In Rochester, N. Y., we make photo-
graphic and non-photographic products.
In Kingsport, Tenn., our Tennessee East-
man Company makes fibers, plastics, and
industrial chemicals. In Longview, Tex.,
our Texas Eastman Company does petro-
chemistry, and in Columbia, S. C, our
Carolina Eastman Company has a new
fibers plant. Everywhere an equal-
opportunity employer ofFcring a broad
choice of professional work and local
conditions, with geographical
mobility only for those
u ho want work that
requires it.
Pete Drobach has a knack
for getting to the root of a problem.
High school students John Magish and John Ripley
would be the first to agree.
They're both student members of a "big brother"
program that Pete sponsors. Each week, they spend
several hours of their own time helping less advanced
classmates with their studies.
Pete is more than a sponsor. He's also a consultant
—
particularly when they're stumped by the logic of a
tough "new math" problem.
But when Pete graduated from Rutgers in 1964, it
wasn't these youngsters with their homework problems
that brought him to General Electric. It was the chance
to help people in industry solve tough technical prob-
lems. A career in technical marketing at General Elec-
tric gave him the opportunity.
Today, Pete's an application engineer in steel mill
drives and automation systems. His ideas on how to
apply products from many of GE's 160 separate busi-
nesses enable his customers to improve the efiiciency
and productivity of their plants.
Like Pete Drobach, you'll find opportunities at Gen-
eral Electric in R&D, design, production or marketing
that match your qualifications and interests. Talk to
our man when he visits your campus. Or write for
career information to: General Electric Company,
Room 801A, 570 Lexington Avenue, New York, N.Y.-
10022. 699-24
•
GENERAL ELECTRIC
AN EQUAL OPPORTUNITY EMPLOYER (M/F)
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THE CIRCLE OF SCIENCE, TECHNOLOGY, AND SOCIETY JM"
Westinghouse needs engineers
with oceans of knowledge
or knowledge of oceans.
Our Deepstar manned submersible
can explore down to 4.000 ft. We're
designing one to go 20,000. Our
scanning sonar makes "sound" im-
ages of the ocean floor and anything
on It. Our Oceanographic Labora-
tory on Chesapeake Bay is the
world's largest.
What does all this have to do with
electricity? Just as much as rebuild-
ing slum areas, teaching the hard-
core unemployed and desalting the
oceans. Westinghouse is deep in all
of them.
We're also developing a "fast
breeder" reactor and building a
nuclear space engine. Plus, of
course, everything connected with
You can be sure... if it's
electricity, practical or theoretical.
But everything's not perfect. We
need your help for our biggest
growth period, coming up.
Talk to the Westinghouse campus
recruiter, or write Luke Noggle,
Westinghouse Education Center,
Pittsburgh, Pa. 15221. An equal
opportunity employer.
Westinghouse
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sent a circle of science, technology, and society
as this issue demonstrates.
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The less you've heard about us the better.
Maybe you think that's a funny way
to talk to you.
But we don't think it is.
Many people think we're only a bip
chemical company.
Chemicals being the biggest thing
we have.
But what we'd really like you tc
know is that we're also a forest prod-
ucts company. Olinkraft.
Plus a lightweight paper company.
Ecusta.
Plus a packaging film company.
And that we're an aluminum com-
pany. And a brass company.
And a sporting arms and ammuni-
tion company. (You've heard about
Winchester? That's us.)
The reason we're telling you all this
is that the competition to get you is
awfully tough.
And a big corporation that can offer
you the choice of a dozen smaller com-
panies, has an edge.
But don't let this steer you awf
from chemicals, if that's on your min
There's everything here from inorga:;
ics and organics to specialty and agi
cultural.
Now vou've heard more about i
That's better.
You can do two thiiijrs now. Md
with your Placement OtVicer. Or wri
Monte H. Jacol)v. our Colloue Relatio)
Officer, here at Olin, ICO
Park Ave., N. Y. 10022. Olh
^*^
Is it possible to be
passed byat30?
Absolutely. If you're a 30-year-old engineer who's
failed to keep up witfi the latest developments in his
field.
Because Western Electric's an acknowledged in-
dustrial leader in graduate engineering training, that's
one worry our engineers don't have. Our nearly-
completed Corporate Education Center near Prince-
ton, N. J., for instance, will have a resident staff of
over 1 00. More than 310 engineering courses will be
offered, and about 2,400 engineers will study there
in 1969. It's the most advanced facility of its kind.
Ask around. You'll find that when it comes to antici-
pating change, Western Electric is way out in front.
And we make every effort to keep our engineers there
too. See our recruiter or write College Relations,
222 Broadway, New York, N. Y. 10038.
A lot of study, and hard work, never hurt anyone.
SN Western Electric
^™^
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in this issue
EXCITED PARTICLES, PEOPLE, AND PHYSICISTS
of physics at the University of
Illinois and an internationally re-
cognized scientist who no longer
feels "isolated from the most press-
ing problems of society today."
In "Bigger Machines for Smaller
Things" (page 12) John Pauly re-
views the development of accel-
erators from the earliest days of
high energy physics to the proposed
plans for the sophisticated NAL
accelerator.
"A Wilder Theory for Stranger
Particles" (page 16) written by
Donald Hanson, editor-in-chief,
Paul Rapp, sophomore, physics
In this issue we display science,
technology, and society interacting
at the National Accelerator Labor-
atory (NAL) located in a small now-
unincorporated village called
Weston, Illinois. We chose NAL
for a case study since it will have
significant effects on this univer-
sity and on this state. Also, the
directors of NAL are intensely
aware of the implications of their
work; their actions serve as valuable
lessons.
"Science in a Framework of
EquaUty" (page 10) by Paul Rapp,
the issue editor, illustrates NAL's
involvement with open housing,
labor relations, and regional devel-
opment through the concern of two
colorful men, Robert Wilson, Direc-
tor, and Edwin Goldwasser, Deputy
Director.
In "Today's 'New Breed' Scientist"
(page 15) .Judy Morris and Donald
Hanson explore the nature of
Dr. Goldwasser. He is a professor
detailed description of how the
program will operate in terms of
organizing departments, supporting
student proposals, and dealing with
an individual's needs.
The Write-in Scene (page 9)
contains a letter from J. 0. Kopplin,
past chairman of the engineering
honors program at Illinois, and now
head of the Electrical Engineering
Department at the University of
Texas in El Paso. Kopplin praises
the quality of the Honors Committee
Report on Engineering Education
which was published in the last
issue.
In Campus Action (page 25) Dean
Everitt generally praises the
"Advisor" teacher-course evalua-
tion. Among other articles in this
section is a report on the first Cen-
tennial CE lecture in which Pro-
fessor Eliassen of Stanford Univer-
sity came down harder on the lack of
engineering social responsibility
than even Technograph does.
Judy Morris, senior, joui'tialism;
and Donald Hanson, senior, EE
is based on the text of a speech
addressed to a group of physics
teachers by Professor John Stack,
a theoretical particle physicist at
the University. The article discusses
at an understandable level the quark
theory of matter — a theory that
may stand or fall on the basis of
evidence collected at NAL.
The introduction to the PULSE
program in the October issue
stressed the need for engineers
to take an active interest in the
social consequences of their work —
an interest which is being demon-
strated at NAL. This month's
PULSE feature (page 22) gives a John Pauly, sophomore, metallurgy
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editorial
Freedom (From Specialization) Now!
PLATO, generally recognized as one of the nation's most ad-
vanced computer-based teaching systems, was developed in the
University's Coordinated Science Laboratory (CSL). Because of
the different types of expertise that were required for its devel-
opment and application, it would seem unlikely that PLATO could
have been developed in one of the other departments. This success-
ful system, as well as other current studies in CSL such as cyber-
netics and the regional impact of transportation systems, clearly
shows that we have learned how to avoid unnecessary specializa-
tion in our research programs.
The value of these interdisciplinary studies was recently demon-
strated by NASA's agreement to fund the new CSL Building. At
its dedication, James E. Webb, head of NASA, criticized the uni-
versity structure for being basically discipline-oriented rather than
mission-oriented like the rest of the world. Studies have shown
that a student entering industry is likely to switch disciplines as
he follows a problem, a trend which is certainly a serious indictment
of discipline-orientation.
If interdisciplinary problem-solving has been so successful in re-
search and in industry, why has engineering education remained
so specialty conscious? Almost all of the College's graduates will
need to work and communicate with specialists on project teams.
It would seem logical that the person with the broadest background
would become the leader of the team. A college which only educates
specialists without considering the context in which they will work
is nothing more than a technical institute.
This College is unquestionably starting to show concern about
developing interdisciplinary educational opportunities. It is con-
siderably more questionable whether the College is doing it well
enough, inclusive enough, and rapidly enough. Any proposals and
programs that do happen will be carefully described in Technograph.
It seems clear that many students on this campus would like to
participate in such programs and even help develop them. They
are anxious to cooperate with the faculty and the administration —
and in particular with Dean D. C. Drucker — in establishing the
programs. Generally, the students feel that the College has been
able to get away from specialization in some of its research pro-
grams in the last few years and that now is certainly the time to
do something about our educational programs.
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Pdrking lots are places
where people
bang up car doors.
Help wanted:
Can you design
a door that eliminates
this problem?
Situation: It is often difficult to get into and
out oftoday 's cars without bumping
into the car beside you.
Question: Can you design a door that uses
minimum out-swing space
when opening ?
Disciplines: It can go over the car, under it,
slide into theframe, swing parallel
to the body . . . AS LONG AS
IT'S NOT TOO EXPENSIVE TO
MASS PRODUCE. Door must
also provide an electrical channel
to the chassis to provide for power
operated windows. Need your ideas
in time for meeting next month.
Thanks.
Want to work on a cticllenging ossignment like this? If you hove better ideas to contribute, and you're looking
A new member of an engineering team at Ford Motor Com- for challenging assignments and the rewards that come
pany does. Today his job may be designing new car door from solving them, come work for the Better Idea company,
hinging. Tomorrow it might be solving cab vibration in See our representative when he visits your campus. Or
semi-trailer trucks. Or designing a different approach to send a resume to Ford Motor
vehicle controls, or even developing a new engine con- Company, College Recruit-
figuration, ing Department. The
To help solve assignments like these, our people have a American Road, Dear-
giant network of computers at their service. Complete test- born, Michigan 48121. An
ing facilities. The funds they need to do the job right. equal opportunity employer.
^<ml
After 3000 years
we're just beginning to unravel
the mystery of magnetism.
The lodestone was known about for
at least 2000 years before some
unsung genius put it to work as
a compass to guide ships in
the China Seas.
The world had to wait nearly
another 1000 years before other
significant uses were found. But
some of these also promise
far-reaching effects in steering
man's course.
We are now engaged in magnetic
research at RCA that includes the
structure of matter, and what takes
place in a given circuit at a few
degrees above absolute zero.
From such research we have
already developed superconductive
memories; small electromagnets of
incredible field strength; parametric
microwave amplifiers; infrared
detectors of exceptional sensitivity.
And this, we know, is only
the beginning.
At RCA, these and other broadly
varied projects are carried on in
an atmosphere that fosters creative
freedom, personal satisfaction—
and rewards.
But this steady technological thrust
into the unknown (an effort that
ranges from atomic to space
probes) requires engineers and
scientists of the highest caliber.
How about you? If interested, see your
college placement director, or write
to College Relations, RCA, Cherry Hill,
New Jersey 081 01 . We are an equal
opportunity employer.
RGil
the WRITE-IN scene
(The editor in 302 Engineering
Hall encourages everyone to parti-
cipate in writijig this page).
Mr. Alan A. Halpern, Chairman
The Honors Committee on
Engineering Education
1424 Oak Street
Danville, Illinois 61832
Dear Al:
I congratulate you and the mem-
bers of your committee on the very
excellent report entitled, "What
Honors Students Think of Their
Education." I believe you have done
an outstanding job in presenting and
discussing the educational problem
and in making positive recommenda-
tions. The report will stand in
evidence that undergraduate engi-
neering students are deeply con-
cerned with their education and
can contribute in a responsible
manner to the educational process.
I suspect that your report is the
most significant CP&D has received
in years. I will be necessary for the
faculty to give careful considera-
tion to it.
I was particularly impressed by
the discussion on the engineer and
society, for I have often reexamined
a decision made by a sub-committee
of the Engineering Honors Council
over a year ago when they were
considering a topic for the planned
year-long Major Systems Design
course. At that time, a decision
was made not to consider the topic
of air pollution for the problem was
judged to be non-technical. The
decision was probably correct;
however, the implication was that
engineering students are not qual-
ified to tackle the problem. Re-
examination of the decision really
asks if we are too wedded to our
mathematics, science, and tech-
nology. Have we forgotten that
the task of the engineer is to create
and develop devices and systems for
the benefit of mankind? Air pollu-
tion abatement and control is clearly
one of the great needs of mankind.
If engineering students are not
trained to tackle the problem, re-
evaluation of our curricula is war-
ranted. It often appears that the
success of technology is becoming
more dependent on interaction with
the social system and less on
scientific discovery. If this is true,
it must be acknowledged by engi-
neering curricula.
I believe that with strong leader-
ship and imagination, Engineering
Colleges can provide a more liberal
education than the Liberal Arts
Colleges; for a true liberal educa-
tion today must include some
mathematics, science, and technol-
ogy. Our present-day world is so
characterized. I hope the Engineer-
ing Honors Program will seek such a
goal. The quality of the report
indicates that the education of the
members of your committee did
contain some of the elements you
are seeking and which the Honors
Program hopes to further develop.
I applaud the courage, devotion,
and accomplishment of your
committee.
Sincerely,
J. O. Kopplin
. . . and son, just to make sure that the building will
always look like new, our design specified stainless
steel window frames, high-speed ventilating fans,
and automatic shoe scrapers at every door.
k
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Science Within a Framework of Equality
by Paul Rapp
"It will be the policy of the National Accelerator
Laboratory to seek the achievement of its scientific
goals within a framework of equal opportunity and of
deep dedication to the fundamental tenets of human
rights and dignity." Robert Rathbun Wilson, Director
and Edwin L. Goldwasser, Deputy Director.
High energy physics, like most sciences, has become
big business — very big. With or without the bless-
ings of the physicists involved, their work has come to
affect communities, countries, and international re-
lations. The Weston accelerator will do more than
accelerate particles; it will radically alter the way of
life in a small community in DuPage County. These
social interactions merit study no less intensive than
the study of particle interactions. Fortunately this
study will not be neglected. The laboratory is directed
by Robert Wilson with Edwin Goldwasser serving as
deputy director. Both of these men, as the policy state-
ment indicates, are intensely aware of the respon-
sibility that researchers must bear for the social effects
of the technological establishment. Thus the Weston
accelerator provides a unique opportunity to study
society-technology interactions.
What forms will these interactions take? Will the
accelerator make the community a better place in
which to live, or will it merely provide jobs? A per-
spective of ten years will be necessary before final
judgements can begin to crystalize. This report will
examine the recent history of the project and attempt
to predict the outcome. (A comprehensive study of
the economic, social, physical, and academic impact
of the laboratory on the metropolitan Chicago area is
being sponsored by the State of Illinois Department of
Business and Economic Development. It is being
financed by grants of $206,740 from the U.S. Depart-
ment of Housing and Urban Development and $103,370
in state matching funds. The study is being made by
the staff of the Real Estate Research Corporation of
Chicago).
To understand how NAL is different from similar
projects one must meet Robert Wilson and Edwin
Goldwasser. The personalities and convictions of these
two men have established the mood of the entire staff
and shaped the attitude of the project.
Robert Wilson is either a sculptor who makes accel-
erators or a physicist who sculpts. He doesn't seem to
know which or does he seem to care. To him physics
is a means of expression to others and to himself.
Physics is interesting because there are other people
in physics; personal interaction is of supreme impor-
tance. Wilson's enthusiasm for his work is demon-
strated by the phenomenal rate at which he gets ideas.
His friends joke about the accelerator components he
has designed by scratching notes on the back of old
envelopes. Indeed, Wilson has successfully generated
within his staff the same pride and vigor that he
himself feels.
When talking to Goldwasser or reading one of his
reports, phrases like: strong opinions, deeply con-
cerned, deeply committed, and foresight frequently
appear. These concerns and commitments extend far
beyond the realm of elementary particle physics.
Clearly these are not ordinary men.
Goldwasser's original involvement with the project
was his serving on the site selection committee. This
committee recommended six acceptable sites (out of
125 applications) to the U. S. Atomic Energy Commis-
sion. On the 16th of December of 1966 the AEG
announced that Weston, Illinois had been chosen.
Almost immediately the National Committee
against Discrimination in Housing charged that there
was an inadequate availability of open housing in the
Chicago suburban region. For a time the selection of
Weston was in jeopardy. When attempts to pass state-
wide open occupancy legislation failed. Congress was
reluctant to grant the financial approval for the pro-
ject. However, the power of politics pushed the bill
through. Senator Everitt Dirksen threatened to defeat
bills for federal support of large construction projects
in other states which did not have adequate open
housing legislation. Nevertheless, sixty-nine incor-
porated areas in Illinois have passed some form of
open occupancy in the last year, legislation which
in some cases met with intense opposition. Because
many local residents felt that this legislation was
being forced upon them merely to satisfy the federal
government, some elements of the surrounding subur-
ban and rural communities reacted with hostility.
Shortly after assuming office, Goldwasser met with
Kennard Williams of the local NAACP office and later
hired him to assist in implementing programs that
Williams had proposed. These programs included
recruiting promising blacks to work on the admin-
istrative staff and training programs to help blacks
qualify for membership in local craft unions. Weston
is a federally financed project; thus by law it requires .
nondiscrimination pledges from all contractors and
principal subcontractors. The craft unions in Illinois
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. . . The Weston accelerator will do moi-e than accelerate particles; it will radically alter the way of life in a
small community in Du Page County ....
outside of Chicago have very few black members.
Wilson, Goldwasser and Williams approached the
problem with characteristic conviction, determination
and extraordinary diplomatic skills.
Goldwasser gave an example of the influence that
the NAL project can have. One of the union locals
that will be involved in the construction of the labor-
atory was all white. The local was having problems
recruiting blacks trained to operate heavy construc-
tion equipment. Through Mr. Williams' intercession,
it was pointed out that there is a large potential labor
force in the Chicago ghetto, that these untrained
young men could be put to work constructively and at
the same time the local's manpower problem could
be solved. An officer of the local himself recruited
black youths from the South side of Chicago and
trained them to operate the heavy machinery. Fifty-
nine out ot the sixty successfully completed the train-
ing program and found good jobs.
However, there was one problem left to solve. Many
of the youths had transportation trouble since they
live so far from the center of operations of that local.
The officer solved that problem by influencing a local
bank (which held, as coincidence would have it, the
union's funds) to grant the trainees loans in order to
purchase cars. In this way, they could keep their jobs
and benefit both themselves and the local union.
Another major crisis besides race is facing this
country: the war. While neither Wilson nor Gold-
wasser took an outspoken position on the war, it be-
came clear that funds for the project were being
slashed or delayed because of the military commit-
ment. Once again diplomatic and political forces were
brought to bear to save the project. In order to secure
construction funds at the end of last summer, Wilson
flew to Washington, explained that the top scientists
attracted to the laboratory were not going to spend
their careers trying to out-guess the politicians, and
thus if Congress was not going to adequately support
the project, he was not going to direct it. More money
was forthcoming.
The village of Weston was having its adjustment
problems to the rapid influx of scientists, engineers
and bulldozers. It later dissolved itself as a govern-
mental body. By 1975, when the accelerator will hope-
fully be completed, there will be a laboratory staff
of two thousand scientists and supporting staff mem-
bers. These people and their families will have an
enormous impact upon the region. Questions ranging
from cultural interaction to water quality control
are being given the utmost attention. Wilson and
Goldwasser view the increasing detachment of the
scientific community with concern and thus are
anxious for it to play an active and constructive role
in the community.
The National Accelerator Laboratory could have
entered the Weston region only to ignore and add
to the community's problems. On the contrary, the
project has become a vital and dynamic force for social
progress largely because of the efforts of two colorful
men: Robert Wilson and Edwin Goldwasser. At a time
when many technological advances create social ills,
the Weston accelerator stands out as an example of
what an enterprizing and concerned directorate can
accomplish within the framework of scientific progress.
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Bigger Machines for Smaller Things
by John Pauly
Man is a being with an insatiable curiosity born into
a material world; for centuries he has sought to dis-
cover the basic building blocks of matter itself. Signi-
ficant steps in this direction were made through the
efforts of men like Dalton, Bohr, and Rutherford, who
revealed the secrets of the atom. But looking to
smaller dimensions, many problems remain unsolved.
To explore these puzzles scientists require refined
tools, the most important being the particle accel-
erator. The developments in accelerator design have
closely paralleled the breakthroughs in particle re-
search. In order to better understand the implications
of particle research, this article will explore the fab-
ulous hardware that generates the data — devices
ranging from X-ray tubes to the modern high energy
accelerator to be over a mile in diameter at the Na-
tional Accelerator Laboratory.
Roentgen's X-ray tube, which accelerates electrons
between electrodes of opposite polarity, is considered
the first particle accelerator. Energy can be measured
in terms of electron volts, one electron volt being the
energy acquired by an electron in a hypothetical X-ray
tube operating from a one-volt battery. Today's med-
ical X-ray tubes, for example, operate at about 70,000
volts.
Other basic accelerators, the Cockcroft-Walton
machine and the Van de Graaff generator, operate
with high DC voltages. Although this makes precise
control of the energy level possible, it is difficult to
insulate the machines; the high voltages generate
flashovers. The Cockcroft-Walton machine accelerates
particles through a series of intermediate electrodes
which subdivide voltage in an attempt to prevent
these flashovers. In the Van de Graaff generator, a
fast-moving belt carries charge up to a highly-polished
spherical housing which builds up a charge. The par-
ticles are eventually accelerated down an evacuated
tube by the charge on the sphere. The Cockcroft-
Walton machine has achieved energies of 1 Mev (1
million electron volts).The Van de Graaff has achieved
energies up to 7 Mev, and is still widely used as a
pre-accelerator ahead of larger accelerators because
of its precision and portability.
In 1928, Rolf Wideroe published an article describ-
ing a means of accelerating particles to high energy
using successive accelerations rather than by one large
acceleration. This way the voltage required for accel-
eration is a small fraction of the final particle energy
in electron volts.
An early application of Wideroe's idea is the electron
linear accelerator. When a positive charge is applied
to the electrode nearest the source (as shown in the
diagram), electrons.are swept toward it by the electric
field. But when the electrons reach it the polarity of
the accelerating voltage reverses, and the electrode
becomes negative. The electrons drift through this
electrode at constant velocity until they approach its
other end. Then they are accelerated again from the
negative first electrode to the positive second elec-
trode. As the electrons gather velocity, the electrodes
are made progressively longer so that the electrons
"see" a wave of negative charge behind them
and positive charge ahead of them. As the electrons
approach an energy of 2 Mev, their velocity approaches
the velocity of light, and the electrons gain energy by
increasing in mass; their velocity becomes relatively
constant. In the part of the linear accelerator where
the electrons have this velocity, the electrodes may
be evenly spaced. The final energy in electron volts
Particle source Applied AC.
^ T^^ r r
Accelerating tubes
A conceptual diagram of a linear accelerator (linac).
is roughly twice the peak voltage of each electrode
times the number of electrodes. Since lower electrode
voltages are needed than in the Van de Graaff, voltage
breakdown problems are less serious. Modern linear
accelerators often use electromagnetic fields within
a resonant cavity rather than alternating electric
fields, but the principles are similar. In larger ma-
chines protons are usually accelerated because they
have greater mass-energy. A fine example of an elec-
tron linear accelerator is the machine at Stanford
University which accelerates the particles to 600
Mev in 200 ft., with the use of a pre-accelerator.
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Inspired by the work of Wideroe, E. 0. Lawrence
of Berkeley started work on a circular machine, the
cyclotron, which was completed late in 1932. Lawrence
reasoned that the accelerator design would be greatly
simplified by bending the particles into circles with
electromagnets and then using the same electrodes
over and over again. The particles are accelerated as
they cross the gap between two hollow "D"-shaped
electrodes of opposite polarity. The particles enter at
the center of the machine and are accelerated in ever
increasing circles. Since the diameter of the orbit is
proportional to the velocity of the particle, the time
taken for any particle to complete a revolution is con-
stant. To visualize this, just think of different points
along the radius of a revolving record. This fact allows
particles of widely different energies to remain in the
machine at the same time. The particles reach the out-
side of the machine in a continuous stream and are
there removed by a pair of deflecting electrodes.
The D-shaped elec-
trodes of a cyclotron are
connected to a high fre-
quency source. Charged
particles spiral inside
the electrodes following
the frequency of the
source and gaining en-
ergy, which is propor-
tional to the square of
the radius of their or-
bit.
Although the cyclotron introduced a new simplified
design, an unforeseen problem arose. The relativistic
increase in the mass of the particles as they achieve
higher velocities tends to put the particles out of step
with the accelerating voltage. The particles' added
' mass slows their orbit time, causing the particles to
be lost. This is the reason why electrons are seldom
used in the cyclotron, and why protons can only be
' accelerated up to 25 Mev. This problem is the chief
' obstacle in trying to achieve higher energies in the
! cyclotron.
In 1939 at the University of Illinois, D. W. Kerst
built the first betatron. In the betatron, a magnetic
guide field holds the electrons in a fixed circular orbit
while a changing magnetic flux in the center accel-
erates the electrons. This machine accelerates elec-
trons in much the same way that a transformer steps
down voltage, and the orbit of the electrons corre-
sponds to a turn of wire about the transformer's core.
The total energy of the electron beam is multiplied
by the number of revolutions it makes. The guide
The 3-kO Mev Betatron at the University of Illinois.
The man is sitting inside the main magnet with his
hands on the circular focusing magnet. The beam
vacuum chamber is a smaller concentric circle inside.
field must increase with the changing flux in order to
keep progressively more energetic electrons in a
fixed orbit. Since it would be extremely difficult to
extract the electrons, targets are placed within the
machine. When the electrons strike the target. X-rays
are generated, and these neutral rays leave the ma-
chine because they are unaffected by the magnetic
field. But the betatron is hampered by energy losses,
called synchrotron radiation. Due to the bending force
of the guide field, the electrons give off electromag-
netic radiation that tends to increase geometrically
while particle energy increases only arithmetically.
At first, the machine compensates for this loss, but
eventually the barrier becomes insuperable. The
largest betatron is a 340 Mev machine built by Kerst
here at the U. of I.
The synchrotron is the most modern and highest
energy accelerator ever developed. Like the betatron
it accelerates a beam of particles — either electrons
or protons — in a fixed circular orbit. Initially the
particles are injected into the machine from a low
energy pre-accelerator. A magnetic guide field bends
the beam into the proper orbit. Once every revolution
the particles are accelerated by a radio frequency
source. This frequency is synchronized with the par-
ticle velocity which increases until it approaches the
speed of light. As the particles gain energy the guide
field increases so that the radius of the orbit is
constant.
The particles' orbit must be focused in two direc-
tions; radially and vertically. The machine must be
able to gather particles from widely divergent posi-
tions and return them to their proper orbit. This re-
quires a powerful guide field. But it has been shown
that the strong focusing in one direction causes de-
focusing in the other direction. A compromise to this
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situation is weak focusing in both directions, requiring
the use of a large vacuum chamber. In 1952, Courant,
Snyder, and Livingston devised a method of alternat-
ing sections of guide field which focus strongly in
one direction, and then focus strongly in the other.
By doing this, fairly strong focusing in both direc-
tions is obtained. This method called alternate-gra-
dient focusing, allows us to use a vacuum chamber of
small cross section while being able to obtain extrem-
ely high energies.
The Weston accelerator features the most advanced
technological concepts of accelerator design. The
entire project emphasizes maximum energy coupled
with economy of structure. The chief distinguishing
feature of the Weston synchrotron lies in the use
of separated function magnets. The accelerator
employs two sets of guide field magnets. One set of
magnets bends the particles into the proper orbit
while the other set focuses the particles. This change
results in great economy of space. The Weston accel-
erator also features a booster synchrotron injector to
help produce a high intensity beam. Using a high in-
tensity beam improves the chances of obtaining the
desired particle reactions. Initially, Weston will be
able to accelerate particles to 200 Bev with later
options of 400 or 500 Bev.
But why do scientists feel they need such high
energies? This was the question I posed to Dr. Albert
Wattenberg, a physics professor here at the U. of I.,
and a man whose research interests lie in the realm
of high-energy particle physics. We discussed several
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This drawing of the National Accelerator Labora-
tory shows three of the four separate accelerators to
be used in series to accelerate protons to an energy
of 200 Bev (Billion Electron Volts j. The accelerators
play the following roles: (11 Protons are generated in
an ion source and accelerated to an energy of 750
Kev in a Cockcroft-Walton pre-accelerator, a relatively
small device located at the beginning of the linear
accelerator. (2) Protons are accelerated from 750
Kev to an energy of 200 Mev in a linear accelerator
approximately 500 feet long. (3) At 200 Mev, protons
are injected into the booster accelerator, which car-
ries them to an energy of 10 Bev. The booster is a
rapidly-cycling synchrotron approximately 500 feet
in diameter. (Jt) At 10 Bev, the protons are injected
into the main accelerator, a synchrotron of 6,562 feet
(1.24 miles) diameter, and accelerated to full energy.
Initially, this energy will be 200 Bev, but more power
supplies can be added later to increase the accelera-
tor's peak energy to 400, or possibly even 500 Bev.
This additional acceleration still will take place in the
main accelerator. After reaching maximum energy,
the protons then are extracted and transported to ex-
perimental areas.
The laboratory is located in Batavia, Illinois, (in a
village previously called Weston) located thirty miles
west of Chicago. The accelerators themselves will
cost an estimated $250 million.
areas of research that are dependent upon the avail-
ability of a high-energy source. Scientists want to
investigate the nature of anti-matter particles and i
their interactions with other particles. In addition i
they would like to produce neutrino beams and ob-
serve their interactions, since these particles have,
,
in the past, remained extremely neutral. Secondly,
a mathematical description of high-energy interactions
is being formulated, and scientists desire to have a i
machine in which these formulations can be tested.
A third reason lies in the physicist's continuing search i
to find the most fundamental particles. It has been i
mathematically formulated that particles with partial I
charges, called quarks, do exist, and that they are
possibly the building blocks of the universe, (see page
16). But these quarks would be very heavy, and ai
great deal of energy would be required to create them.
Lastly, the possibility of creating magnetic monopoles
at extremely high energies exists. But, once again,
these particles would be very massive and high
energies would be required to create them. Thus, the
solution to the chief problems of particle physics can
be found only if particle beams of high energy are
made available.
The Weston accelerator will represent a big step
in this direction. But undoubtedly, scientists will con-
tinue to construct even more complex tools for re-
search. With the experimental data obtained using;
these tools, the mathematical formulations of today
will either be disproved or mark a new level in man's ^
search to understand the essence of matter.
Today's "New Breed" Scientist
by Judy Morris and Donald Hanson
The scientist today struggles in a different context
than did Galileo or Einstein. No high authority will
persecute someone searching for physical reality;
science is too tied up with society. But for this same
reason, that someone is rarely allowed to completely
abstract himself from the world he explores. The great
scientist is still a creative, productive person, but of
growing necessity, he is a totally aware individual
leading a very large profession. The nature of this new
scientist is vividly portrayed by Dr. Edwin L. Gold-
wasser. Deputy Director of the National Accelerator
Laboratory and professor of physics at the University
of Illinois.
He is not a big man, but somehow he generates a
posture of importance and self-assurance. People who
know him best describe him as "thoughtful and
thorough," "highly regarded," "friendly and even
tempered." He is a man with "common sense," and
when he thinks a point should be made, he makes it.
One would respect him even if he were a garbage
collector.
Since his undergraduate days at Harvard, Gold-
wasser has served in many capacities — as a naval
officer, as a research associate at Berkeley, as a sci-
entist, administrator, teacher, and father, and as a
national scientific advisor. His first big assignment
was during World War H when he directed the San
Francisco degaussing operation to prevent American
ships from being blown up by magnetic mines.
In 1951 he joined the physics staff at the University
of Illinois. His first experiments were conducted with
the 340 Mev betatron on campus. Dr. Almy, head of
the physics department, related how Goldwasser built
a modern bubble chamber "practically with his own
hands" in a order to detect particle reactions. Accord-
ing to another colleague, Goldwasser has always been
"enormously versatile as far as equipment is con-
cerned. Some people get stuck in particular tech-
niques. He always used the latest available tech-
nology." Goldwasser admitted that he often thinks like
an engineer."When I see a piece of machinery I'm con-
vinced that I can understand how it works and fix it
if it needs repair."
But primarily Goldwasser is a physicist. At one time
he was considered the foremost expert internationally
on the production of pi-mesons by bombarding protons
and neutrons with high energy X-rays. Goldwasser
finds his work quite thrilling. He proclaims that
"science is one of the most constructive pursuits in
which human beings have engaged."
For a long time Goldwasser was leading a dual life,
both researching and teaching at Illinois. He taught
Physics 108 and wrote its textbook. At the same time,
he also developed and taught several upper division
physics courses. On the high school level, he was con-
cerned about the teaching of physics and was a prime
mover in bringing about the now widely accepted
PSSC program.
Then other involvements began to draw him away
from the university. It started with a conviction that
the scientists who were using the new accelerator at
Argonne National Laboratory should have a voice in
its operation. Thus he organized the User's Commit-
tee, and people got to know him. In 1963 he served on
a national panel of the U.S. Atomic Energy Commis-
sion (AEC) to plan the development of large accel-
erators. Now, when people are concerned about
science and public policy, Goldwasser is serving on the
General Advisory Committee of the AEC and is Chair-
man of the Division of Physical Sciences of the Na-
tional Research Council. His face is a familiar one in
Congressional committees as he seeks to promote
science.
Robert Wilson (left). Director, and Edwin Goldwasser,
Deputy Director of NAL, are standing inside a model
of the main accelerator enclosure.
Does Goldwasser regret he has been pulled away
from research and teaching? "No, younger people
can do research much better. Older people grease
the way for science to go on .... I was happy teach-
ing but I'm happy now too. My theory about life is
that you do it only once and it's nice to include many
different things."
Goldwasser's thing now is the National Accelerator
Laboratory. His first involvement was his serving on
the site selection committee. After the Universities
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Research Association was formed to govern the labor-
atory, Goldwasser found himself on the executive
committee of the board of trustees. On July 1, 1967
he was appointed the Deputy Director of the Labor-
atory in charge of the experimental area and sharing
top administrative duties with the director.
In the university environment Goldwasser felt
"isolated from the most pressing problems of today."
However, his involvement in the questions of fair hous-
ing and equal employment opportunities has made him
an active participant in the vital issues of our times.
NAL is attempting to provide training and jobs for the
economically disadvantaged. Thus the project is hiring
many people from the inner city to work as switch-
board operators, secretaries, and laborers. The labor-
atory generates, as Goldwasser explained, "an atmos-
phere of fair employment. Things often run less effi-
ciently, but people expect this. Everyone under-
stands." The civil rights groups which were originally
against the project, now support it. As Goldwasser
put it, "The civil rights thing has flipped over in the
last year."
One of the problems which is still plaguing NAL is
the difficulty of obtaining funds for the project at the
rate required by the construction schedule. Perhaps
one of the reasons for this difficulty is explained by
Dr. Goldwasser's comment, "It is very hard to justify
basic research, or to set a value on its performance.
The scientist who conducts such research is interested
in the pursuit of knowledge and understanding as ends
in themselves." He pointed out, however, that in the
past achievements of scientific investigation have
almost inevitably led to an increase in productivity of
our industries and to a higher standard of living. For
example, the problem of the world's rapidly diminish-
ing fossil fuel supply must be solved by using nuclear
energy in its place. In this case, "Research has put at
man's disposal the prospect of a cheap and essentially
unlimited energy source." At the present time, sci-
entists at NAL cannot predict the eventual conse-
quences and uses of their findings, but it is reasonable
to expect that this knowledge may someday lead to
new discoveries about the world in which we live.
The laboratory will attract the highest possible
caliber of scientist to Illinois from all over the world.
Goldwasser expects that the University of Illinois will
benefit highly from this. In fact, he said, if the labor-
atory had been located on the east or west coast, "It
would have been a serious blow to all the Midwest
universities."
One thing that Goldwasser particularly enjoys
about being a physicist is the common bond he shares
with scientists everywhere. However, Goldwasser
expressed a regret that in the past scientists have
not adequately communicated their work to the public.
Scientists soon discover that keeping abreast of an
expanding field of scientific research leaves little time
for other endeavors. But a few concerned scientists
have immersed themselves in that uncertain and
frustrating interface between science and society.
These "new breed" scientists, like Edwin Goldwasser,
may well be the vital link to the future.
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A Wilder Theory
For Stranger Particles
by Donald Hanson
with consultationfrom Professor John Stack
Eventually the data collected by experimental phys
icists, who are often found scurrying about their accel- ;
erator apparatus, is recorded in technical journals and
deposited in quiet rooms walled with books and black-
boards. Here the theoretician seeks to understand the
vast number of fundamental particles which have been
discovered in the last ten years. Some theoretical
physicists have hypothesized the existence of more
basic particles out of which other particles are created.
The results are startling. No scheme which assumes
the basic particles have a unit charge leads to a consist-
ent theory. A theory that does appear to explain the
composition of fundamental particles, called the quark
model, has been proposed by two Gal Tech physicists,
Murray Gell-Mann and George Zweig. Quarks are not-
yet-observed particles which come in three varieties
with predicted charges 2/3,-1/3,-1/3 measured in
units of the electron's charge.
Traditionally, electrons, protons, and neutrons
are remembered as the fundamental particles. How-
ever, as early as 1935 the Japanese physicist Yukawa i
predicted the pi-meson in order to explain strong
interactions — the forces which bind nuclei together.
Mesons were soon observed in cosmic radiation. With
the development of high energy accelerators the
experimental physicist was able to discover a ter-
mendous number of very short lived particles with i
remarkably varied properties. All these particles
participate in strong interactions.
The way the scientists remember these particles
and their properties illustrates this rapid growth.
In the late 1950's the competent physicist remembered
it all in his head. By the early 1960's Lawrence Radia-
tion Laboratory at Berkeley found it necessary to pub-
lish wallet size cards containing the crucial data. These
soon grew into wall charts. Finally in August of this
year the Radiation Lab started sending out books to
keep track of all the particle information. This book
contains about 150 particles with masses ranging from
140 Mev to 3 Bev (billion electron volts). The mass is
expressed in the equivalent energy required to create
the particle as predicted from Einstein's equation i
E=mc^ „
A t the far left is shown the fam-
ous bubble chamber picture in
which the omega-minus particle
(track 3) was observed after
being predicted by the quark
model. The pictures are reprinted
from Professor James Smith's
INTRODUCTION TO SPECIAL
RELATIVITY. The particles
are identified by calculating
their momentum from the curva-
ture of the tracks and then cal-
culating their mass and energy
from basic relativity equations.
Tracks 1,2, 4, and 5 represent
mesons, track 6 represents a pro-
ton, and tracks 7 and 8 represent
photons.
The experimental physicist seems to be discover-
ing a spectrum of energy states fully as rich as the
energy states previously discovered in the atom and
its nucleus. The observed particles are apparently
the excited states of a structured system — where
now the scale of distances is several orders of mag-
nitude smaller than the scale of the nucleus.
The nature of this system which is being excited by
the use of high energy accelerators is explained by the
quark model. The quarks are a triplet of particles
which when tightly bound in various combinations
produce all the strongly interacting particles. Phys-
icists imagine these quarks to be extremely heavy to
account for the fact that they have not been observed
yet and imagine that they have tremendously strong
forces of attraction between them so that the combina-
tion of the masses and binding energy can lead to the
low masses of the observed particles. Mesons are built
up by combining a quark with an anti-quark. The
baryons, or heavy particles like the proton and neu-
tron, are made up of three quarks. An example of the
leptons, or light particles which do not engage in
strong interactions, is the electron which is not as-
sumed to be composed of quarks.
Quarks exhibit very special properties:
s
Spin

some decisions
are reiativeiy unimportant.
Where you put
your engineering talent to work
is not.
As you contemplate one of the most important decisions of your life,
we invite you to consider a career at Pratt & Whitney Aircraft. Here,
you will find wide-open opportunities for professional growth with a
company that enjoys an enviable record of stability in the dynamic
atmosphere of aerospace technology.
We select our engineers and scientists carefully. Motivate them well.
Give them the equipment and facilities only a leader can provide. Offer
them company-paid, graduate-education opportunities. Encourage
them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage.
Reward them well when they do manage it.
And your decision is made easier, thanks to the wide range of talents
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL
• AERONAUTICAL • ELECTRICAL • CHEMICAL • CIVIL • MARINE •
INDUSTRIAL ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY
• MATERIALS SCIENCE • CERAMICS • MATHEMATICS • STATISTICS
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING
MECHANICS.
Consult your college placement officer—or write Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
Pratt & Whitney fiircraft o™o.....oy.
rAST HARTFORD AND MIDDI FTOWN rONNECTlCUT ^«E LE WN, C I
WEST PALM BEACH, FLORIDA
For
rotation...
Sealmaster Ball Bearing Units are quality built
to take high and normal operating tempera-
tures. They're designed with outstanding engi-
neering features and manufactured from
vacuum degassed steel and other selected high
grade materials to stand punishment day after
day. Available in a complete Une of pillow
blocks, flange, take-up, and cartridge units.
Spherco Bearings and Rod Ends are available
in a wide range of styles, sizes, and materials.
Built-in quality insures long bearing life.
GET INFORMATION
For information on the complete line of
Sealmaster and Spherco Bearings, write for
Catalog 164 on your letterhead.
SEALMASTER
SEALMASTER BEARING DIVISION
STEPHENS-ADAMSON MFG. CO.
p. O. BOX 1588 • AURORA. ILLINOIS 60505
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These fingers
I
once trembled
uncontrollably.
The affliction, Parkinson's dis-
ease or "shaking palsy." its cause,
3 bit of diseased tissue deep with-
,n the brain- making the hands
tremble uncontrollably.
For years, doctors tried many
ways of destroying the trouble-
some spot. Today, in carefully
selected patients, operations for
Parkinson's disease are per-
formed safely and successfully
with a new type of surgery based
on cryogenics - the science of ex-
treme cold -that was pioneered
by Union Carbide,
Working with surgeons at Saint
Barnabas Hospital, New York City.
Union Carbide designed equip-
ment by which the rntense cold
of liquid nitrogen, at 320 degrees
below zero F., is applied with pin-
point exactness to the diseased
tissue. Instantly frozen and de-
stroyed, the uncontrollable trem-
bling ceases.
Medical science is finding
more and more uses for intense
cold- another example of how
Union Carbide takes familiar
things and puts them to new and
beneficial uses.
Union Carbide Corporation,
270 Park Avenue, New York, N.Y.
10017. An equal opportunity
employer.
UNION
CARBIDE
THE DISCOVERY COMPANY
/N NEED FOR
CREATIVE ENGINEERING
Is UNDERSTANDING your thing?
PULSE will help point out doors you can open
-//- -^-r^'T^
The Mechanics of Cooperation
or WHY ENGLAND IS NOT A PART OF EUROPE
Certain students in the College of Engineering are
sick of the image of being passive, uncommitted,
narrow-mined, and illiterate. Recently a professor in
the College, with a frenzied jump, blurted, "Damn it,
why can't the students around here care about what's
happening?" PULSE is designed to help counteract
this image.
PULSE can be viewed as both a reality and a sym-
bol. As a symbol PULSE represents that portion of
the engineering student body which is striving for a
more meaningful and active university educational
experience. In this sense any engineering student
can be part of PULSE.
PULSE is also a specific program with three func-
tions:
(1) To collect and file information about the engi-
neering departments, the College, and the Univer-
sity at large. This will be done by department guides
and area specialists.
(2) To use this information to respond to the needs
of individual students, ie., to advise with a student
based perspective.
(3) To support student proposals for the continual
updating and improvement of the eductional struc-
ture in the College and to aid in the preparation and
presentation of the proposals.
L INFORMATION AND THE DEPARTMENT
GUIDES
The PULSE office will be staffed by department
guides who are upper classmen from each department
of the College. In addition to the guides, there will
be specialists in several areas working with an all
college perspective. These areas will include under-
graduate research, petitioning procedures, honors and
awards, placement, etc. Among the guide's possible
activities are the following:
(1) Become throughly acquainted with the influen-
tial people in the department such as the depart-
ment head, associate head, chief advisor, honors
advisor, secretaries, and the student society officers.
(2) Record each faculty member's interests, spe-
cialties, universities attended, and willingness to
participate in student originated courses and
programs.
(3) Obtain a list of tutors for courses within the
department.
(4) Explore and record employment and under-
graduate research opportunities in the department.
(5) Run or oversee a teacher-course evaluation in
the department. This information can be used for
the Advisor.
(6) Establish, as Engineering Council is proposing,
a department student-faculty liaison committee and
try to get student representatives on the other
department committees such as the honors council
and the curriculum committee.
(7) Establish student advising booths just prior to
advanced enrollment.
(8) Open opportunities for independent study, sem-
inars, and interdisciplinary courses and for individ-
ual curriculum development by distributing exam-
ples of what can be done, by obtaining a list of in-
terested students and faculty, and by becoming
familiar with the petitioning system for course
substitution, the proficiency exam system, and
procedures for organizing new courses.
(9) Cooperate with the student societies in organ-
izing student-faculty coffee hours, discussions,
conferences, etc.
(10) Attend meetings once every couple of weeks
with the other department guides, student
representatives to College committees, PULSE
participants, and interested individuals to exchange
procedural ideas, discuss issues in the College, and
evaluate the success of PULSE.
II. ADVISING
The information collected by the guides is to be
permanently filed in the PULSE office. Thus it will be
readily available to be used as reference material when
advising students who contact the PULSE office with
a question and will promote continuity of the succes-
sive generations of guides.
The following procedure is planned:
(1) When a client calls in, an individual case history
is completed which briefly states the problem and
the department involved. This form is forwarded
to the appropriate staff member.
(2) The files are consulted to determine if the solu-
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tion can be immediately provided. If not, the client
is referred to an administrator or staff member who
can be of assistance. The client will be g^iven a refer-
ral note to help introduce him.
(3) The case history is reviewed to see if the matter
has been resolved or if it needs further attention.
The case history is permanently retained and
includes a record of the referral made, notes from
phone conversations, relevant correspondence, and
the solution. Thus if a similar problem should arise in
the future, an individual student will be able to benefit
from the collective experience of previous clients and
our staff. It is our goal to provide freshman and lower-
classmen with the knowledge gained during a four
year stay at the College. Typical problems could
include how a student can gain approval for a special
program, what special types of courses can be taken,
or what member of the administration can answer a
nagging question, etc. (Files of possible problem
oriented, i.e. interdisciplinary courses, are being pre-
pared. These files contain review articles of the sub-
ject, a sample course syllabus, examples from other
colleges, and the name of faculty members interested
in the field).
III. STUDENT PROPOSALS
Clearly there will arise problems whose solution
will not be found in the existing provisions of the
College. Thus, revision, perhaps major, in existing
regulations may be required. It will then be necessary
to prepare and submit proposals to various decision
making bodies in the College. The following procedure
is planned:
(1) If an individual or group contacts PULSE with a
proposal, a progress file is prepared. This file con-
tains references to sources consulted during the
research phase and other papers concerned with
the proposal.
(2) The staff and all interested parties will meet
to consider the best course of action.
(31 The Technograpk lends editorial support and
faculty support is recruited.
(4) The proposal is then submitted to Engineering
Council, Student Faculty Liaison Committee, the
faculty Policy and Development Committee, or to
the administration at a meeting arranged by the
staff.
In this way it is hoped that a lone individual or small
group can approach the administration with research
and office facilities and editorial support previously
enjoyed by only large established groups. M example
of such a proposal that has been considered in the past
is the modification of a system for the faculty's per-
sonal evaluation of students (see the following student
report).
THE SUCCESS OF THE PULSE PROGRAMS
NOW RESTS UPON THE STUDENT BODY IN THE
COLLEGE OF ENGINEERING. We are prepared
to serve; now it rests with the students to give us
the opportunity.
CALL US if only to kill some time:
PULSE OFFICE 333-3558, 302 Engineering Hall.
Student report
WE HAVE OVERCOME
Do you remember the controversy last year about
instructors evaluating the personal characteristics
of their students? Perhaps you assumed that this issue
was merely a brief cry of student dissatisfaction that
would lose momentum and die. However, due to the
combined efforts of students and faculty, it appears
that a change in policy will develop.
Last spring Engineering Council made a study of
the present rating system. They learned that every
semester instructors of junior and senior level en-
gineering courses are asked to rate the PERSON-
ALITY, JUDGEMENT, INDUSTRY, LEADERSHIP,
APPEARANCE, ORAL EXPRESSION, and WRIT-
TEN EXPRESSION of each of their students as OUT-
STANDING (top 3%), EXCELLENT (next 12%),
GOOD (next 40%), FAIR (next 35%), POOR (last 10%),
or NO OPINION. These results are compiled by com-
puter and kept on file in the placement office as well
as in the individual departments. This information aids
a faculty member or dean when he is asked to give an
evaluation of a student some time after he has grad-
uated. In addition, recruiters sometimes compare
their impressions from an interview with this informa-
tion.
The members of Council felt that the results of this
study indicated a need for change. Considering the
students' objections to the form content, the effort and
expense incurred, and the legal implications of such
an evaluation, the desirability of the program seemed
questionable. The College Policy and Development
Committee considered the matter and suggested that
the Placement Committee review the system. As a
result, a subcommittee of the Placement Committee
consisting of three students and four faculty was ap-
pointed to study the matter further and make a spe-
cific recommendation.
We on the subcommittee are recommending pre-
cise and workable definitions for both the character-
istics and the terms in the rating scale. These defi-
nitions will be given explicitly to both the instruc-
tors making the evaluation and anyone referring to
the data. Also, percentile ratings in each category will
no longer be used. Even more important, every stu-
dent will be sent a letter describing the evaluation
and its purpose. He will then be given the opportun-
ity to see his composite rating form and decide
whether it will be retained or destroyed. However,
if he chooses to have it destroyed, the Placement
Office will direct all inquiries to the student and his
references. The subcommittee is quite pleased with
this proposal.
Dan Nelson
Vice-President, Engineering Council
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Engineering and Science at IBM
"You're treated
like a professional
right from the start'
"The attitude here is, if you're good enough to
be hired, you're good enough to be turned loose
on a project," says Don Feistamel.
Don earned a B.S.E.E. in 1965. Today, he's an
Associate Engineer in systems design and
evaluation at IBM.
Most of his work consists of determining
modifications needed to make complex
data processing systems fit the special-
ized requirements of IBM customers.
Small teams
Depending on the size of the project, Don
works individually or in a small team. He's
now working with three other engineers on
part of an air traffic control system that wi
process radar information by computer.
Says Don: "There are only general guide-
lines. The assignment is simply to come up
with the optimum system."
This informal working environment is typical
of engineering and science at IBM
Don sees a lot of possibilities for the future
He says, "My job requires that I keep up
to date with all the latest IBM equipment
and systems programs. With that broad
an outlook, I can move into almost any
technical area at IBM."
Check with your placement office
If you're interested in engineering or science
at IBM, ask your placement office for more
information. Or send a letter or resume to
Mr. Irv Pfeiffer, IBM Corporation, Dept.
BL2002, 100 South Wacker Drive,
Chicago, Illinois 60606.
We'd like to hear from you even if you're
headed for graduate school or military
service.
An Equal Opportunity Employer
IBK
campus action
EXCELLENT SWISS CHEESE
Dean Everitt Reviews The Advisor
FINGER POINTING
by Melba McCallister
William L. Everitt, Dean of the College of Engineer-
ing, was pleased with the Student Senate publica-
tion, The Advisor. He was so pleased that he sent a
copy to each of the 275 advisors in the College of En-
gineering to aid them in the execution of their duties.
Dean Everitt was unable to answer some specific ques-
tions concerning deficiencies in the first issue. The
dean replied that he did not know why the General
Engineering Department used its own rating form.
He also did not know why there are no Ceramic En-
gineering courses listed. He was pleased, however,
with the coverage of the other departments and noted
that, in certain cases, the published comments were
remarkably correct. He said that the comments —
some good and some not so good — about faculty mem-
bers confirmed his own reactions in many cases.
An attempt was made to find out how courses in
the College were selected for evaluation. In consul-
tation with a member of the Student Senate, it was
discovered that no engineering students were con-
sulted and that the courses were chosen more or less
haphazardly from the catalog. Next year, however,
consultation was promised and alterations and im-
provements in the selection of courses for evaluation
should result.
In order to aid the Student Senate in the publica-
tion of a useful guide, the dean again made a recom-
mendation he has been making for many years that
the Engineering Council establish or aid in the es-
tablishment of a student-run rating system within
the college to augment the efforts from the south
side of Green Street.
The publication of a reliable source of the kind of
information contained in TJie Advisor is tremendously
important. This information provides the College stu-
dents and faculty with the feedback necessary to im-
prove engineering education at the University of Illi-
nois. With the publication of reliable course evalua-
tions, the days of course and faculty potluck may soon
be over.
Too many people are more than willing to assess
the condition of our environment, but all too few are
willing to accept responsibility. Rolf Eliassen, a visit-
ing lecturer from the Civil Engineering Department
at Stanford, is certainly the exception. "We, the eng-
ineers, are to blame for many undesirable conditions
in the enviroment — yes, we, too, are contributing
to pollution and urban decay." He urges engineers to
take responsibility for enviromental control, to con-
sider the long-term effects of their projects, and to
utilize resources most wisely for man's benefit.
The engineer must be aware of the total effects of
a technological solution. Had the same amount of
research that has been devoted to the gasoline engine
been devoted to the steam engine, the fumes we now
enjoy could have been eliminated. River water used
to cool nuclear reactors is often warmed to temper-
atures that could, for better or worse, change exist-
ing life cycles in that environment.
The engineer must become more aware of social
trends, become more involved in social issues and
participate more in politics. A more desirable envi-
ronment is available, but at a price. The CE sponsored
lecture series hopes to probe further into problem
areas relating to society in which the civil engineer
can influence the future.
CHARLIE'S NOTES
The University celebrated Fire Prevention Week,
October 7-12, by gayly decorating certain of the engi-
neering buildings. Pleasant little signs adorned Engi-
neering Hall announcing that the fire alarm system
was not operational. In keeping with the spirit of the
festivities, it was nice of them to let us know.
The Technograph has initiated PULSE. PULSE is
the Program for Undergraduate Liberalization Stud-
ies in Engineering. See PULSE go. See Technograph
go after PULSE. See the administration go after
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Technograph. At Technograph, progress is our most
important product. It has to be since this kind of
rhetoric generally makes the magazine worthless.
Earlier this year, a man gave up the title of L.
Herbert Ballou University Professor and professor of
engineering at Brown University. That gilt-edged
engineer is coming here with a pedigree as impressive
as any that has passed through the hands of a selection
committee. He has taught at Brown University for
twenty-one years after previously teaching at Colum-
bia University and the Illinois Institute of Technology.
He is a member of the National Academy of Engineer-
ing, a fellow of the American Academy of Arts and
Sciences, a fellow in the American Society of Civil
Engineers, a fellow of the American Society of
Mechanical Engineers and a fellow of the American
Association for the Advancement of Science. The
American Institute of Aeronautics and Astronautics
only made him an associate fellow. I can't understand
what they found wrong with him.
He is the U.S. delegate to the General Assembly
of the International Union of Theoretical and Applied
Mechanics which really sounds like quite a lodge. He
is the president or chairman or past president or past
chairman of a myriad of other organizations even more
ominous in their nomenclature. In addition, he has
been a prolific technical writer which, despite every-
thing else, should have given him some tenure at any
university. He has even singlehandedly constructed a
textbook although it is not known if he worked out the
solutions to his problem sets himself. He may have
even been capable of that.
The man is Daniel C. Drucker. For the College of
Engineering, he is now the dean. And heeeeeeere's
Danny.
SLINGS AND ARROWS
We of the Technograph editorial staff are privileged
in this issue to be able to present two notable awards
to a single faculty member who has demonstrated his
qualifications beyond any doubt. The first award,
given for the first time, is the Illini Technograph Awe
and Wonderment Award, given for illustrious state-
ments, and the second award is the Crimson Intol-
erance Trophy, given for the demonstration of
astounding intractibility in the face of change.
The Awe and Wonderment Award honors the state-
ments made by a faculty member in an essay discus-
sion of "The Graduate Student and the Draft" which
was published at the end of the last school year. A'
drastic shortage of graduate students expected this
fall in the Mechanical Engineering Department
inspired the following statement regarding enroll-
ment.
"The university is predicting that the reduc-
tion in first year male graduate students fnay
be so sizable that an extra allotment of fresh-
men can be made without exceeding the size
limits that are in effect. Hence, the drastic
cutback in graduate male students will be
offset by an increase allotment of about 200
freshman engineering students, or about 20%
greater than the number that was originally
contemplated. These additional freshmen
students will not help the teaching assistant-
ship situation; in fact, the full-time staff may
be called upon to make up for the deficient
numbers of graduate students."
It seems a shame that the "full-time staff" of any;
department should be called upon to do more teaching
just because a quota is to be filled. The Student-
Faculty Liaison Subcommittee on Improvement oi
Teaching found that "faculty in all departments
throughout the College of Engineering recognize
that their departments do not consider teaching a
'first class activity."' It seems they must be right
The full-time staff needn't worry, though, since seniors
are now being used to teach the less important
courses.
Simultaneously with the publication of the state-
ments for which the Awe and Wonderment Award was
given, the same faculty member published an essay
reproduced here in its entirety, about "Our Students
— 1968." It made such interesting reading that i1
inspired research to provide a rebuttal. The results,
of this inspired research follow the reprinted essay.
"What's wrong with the students at the University?
—our alumni ask in dismay. Not as much as press anc
TV would lead you to believe, although the "incidents'
and "activist movements" are unique to the student
generation of the 60's.
Our estimate of the numbers of "Goldilocks witHC
beards" who seem to congregate whenever signs art
to be borne, and hallways are to be blocked, is betweer
150 and 190. This amounts to an impurity content o
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about 0.56 per cent of the total of 30,000 students —
or to put it another way, the product is 99.44% pure.
If Ivory soap can be sold on that basis, perhaps the
overwhelming mass of the student population can be
sold to the tax-supporting citizens of the state as a
solid product.
From our vantage point of watching 10 separate
generations of college students marching through
the campus and out into the world (11 generations
including our own) this small group of so-called "activ-
ists" is bringing to the campus the frustrations, repres-
sions, and resentments generated at home or in their
community. One feels sorry for these unhappy people,
who can be characterized as "inward" centered, since
the "me, myself, and I" seems to predominate over the
"you and yours." When one reads the protestations
and writings of members of this group in the students
papers, the almost completely inward focus of atten-
tion stands out like a beacon, — like little children,
lacking in maturity, their first concern is "me".
At the other end of the student spectrum a sizable
group of the real "activists" are operating quietly as
tutors and teaching assistants to disadvantaged
youths in the North end of town. Unfortunately the
voluntary, unpaid service rendered by this group is
not spotlighted by the TV camera or the flash bulb
of the press photographer.
Our more hard-hearted alumni say: "Kick out the
beatnicks, the pot users, and the flower children,
there are plenty of good students who are interested
in getting in." The problem is not that simple. One
of them may be your own son, who is entitled to the
advantages offered by a state university even though
he may be a non-conformist, a rebel, an unwashed long
haired beatnik, and a protester.
And so we endure the immaturities and the excesses
of the 1968 student group, knowing full well that "this
too will pass" and perhaps the returning Vietnam
veterans will change the complexion of the campus
again in 1969, as happened once before in 1947.
CRIMSON
INTOLERANCE
TROPHY
The body is above, the dismemberment follows.
Particular credit is given to Joseph Katz and Nevitt
Sanford from the Institute for the Study of Human
Problems at Stanford University. Joseph Katz
believes that student activism "is due to a combina-
tion of opportunities and constraints. . . The result
of this combination of pressures and opportunities
has been a remarkable shift in the basic philosophy of
this generation. The shift has been from a concern
with economic poverty to one with psychological
poverty. . . . The present generation of activists,
though it is also concerned with economic poverty,
has taken a sharp look at the psychological life-space
of their parental generation and finds it dulled by
routine, inhibition of impulse, anxiety and neurot-
icisms, failure to live up to some of its own ideals,
compulsions to produce and show off. . . . The activists
have in common with the 'hippies' an intensified search
for aesthetic and emotional values. But they are differ-
ent from them in that the activists have a strong sense
of responsibility for others and of the need for thought
and action to bring about social change .... in the
activist movement we are facing not a temporary erup-
tion, but very possibly a shift in the relationship of
young people toward authority, a shift in the direction
of greater participation by young people in authority
and the work of the society and, equally important,
a shift in the relationship of young people to each other
toward a greater emphasis on a community of work
and pleasure than have characterized the relations of
young people in the past." Joseph Katz makes his
living researching material on this and other similar
subjects. He seems to know what he's talking about.
Opinions can be fun. The Associate Head of the
Mechanical Engineering Department, Seichi Konzo,
might not think so now.
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"I don'twant to
wait for someone
to die or retire
in order to
get promoted?
We're with you.
Because at IH we believe a promotion is
something you earn. Not some kind of hand-me-down
just to fill an empty slot.
That's why you'll have to be a thinker. A doer.
An innovator. The kind of guy who prefers to be promoted
on his merits alone.
You'll need talent. Lots of imagination.
And plenty of guts. The guts to make decisions
and fight for your ideas.
We, in turn, will give you plenty of freedom
— and excitement, too.
So you'll learn a lot. (Maybe even teach us a thing or two.)
What's more, if you join us,
you'll be part of a diversified company. One where
there's plenty of action in farm equipment,
motor trucks, construction and steelmaking.
And you'll also find we're banking heavily on research.
(We've got some pretty far-out ideas on computers in trucks
laser beam construction equipment,
applications of solar energy and nuclear power.)
As a result, we're looking for test, design, manufacturing
and research engineers. We need accountants and
production management people. And we need sales people
for our wholesale and retail operations.
So talk to your campus placement officer about us.
He'll fill you in on the jobs we want to fill.
With minds, not bodies.
INTERNATIONAL HARVESTER
An equal opportunily employer M/F
IH Cub Cadet® sits in bucket of Hough PAY" loader with a lift
capacity of 90,000 pounds.
the student, the technology
CAN SUMMER EXPERIENCE HELP?
by Kris Lauraitis
Consider the equation:
Future = (U + 8*Y semesters * College 22)**
Curriculum(Z/GPA), where
U is a function of an infinite number of variables,
Z and GPA are constants, and
Y varies from 1 to infinity. Now just punch on IBM
cards and feed the 360 its dinner. Of course, if you
lack confidence in the transcending powers of that
electronic mass of magnetized metal and the 1969
model of the crystal ball hasn't left the drawing board,
then there is no simple solution to that perplexing
question — What should I do with my engineering
education?
Experience is undoubtedly the world's best teacher,
and a summer job is perhaps the ideal opportunity to
make its acquaintance and benefit from its instruction.
To make clear some of the possible opportunities,
let's consider some examples.
Specimen No. 1 is Roger Farmer, a senior in EE who
worked this past summer at Lawrence Radiation
Laboratories in Livermore, California. As Roger put
it, "I was attempting to teach a dumb machine to play
chemist. More precisely, I programmed a computer to
automate chemical experiments." The professional
engineer with whom he was working relinquished the
construction of subprograms to Roger's ingenuity.
The second student is Dennis Budzik, a senior in
Engineering Physics who obtained his summer job
with the Metropolitan Sanitary District of Greater
Chicago through the engineering placement office.
Dennis worked with a professional engineer as an
inspector for construction. Most of his time was spent
testing gas and oil boilers which were to replace the
coal burners that have polluted Chicago air for a num-
ber of years.
Example No. 3 is Martin Potts, a senior in ME.
Acting on a suggestion of Professor Broghamer, the
new head of the engineering honors program, Martin
spent his summer in Richmond, California working
for Chevron Research.
Ken Jerina, the fourth student interviewed, is a
senior in Engineering Mechanics who spent his last
two summers with the MTS Company in Minneapolis
working in several areas of engineering including
electrical tests, machine check out, and services &
applications consulting. As a side project during his
first summer. Ken submitted a critique on the inac-
curacy and difficulty of calibration of an MTS elas-
tomer (an instrument which determines spring con-
stants and damping coefficients). On the basis of Ken's
suggestions, MTS revised the elastomer.
All four of the students interviewed admitted that
before they went to work they had at least a slight
misconception of what an engineer really does. As
Dennis indicated, "It was quite interesting that you
could not simply take something from the lab, build
it on a larger scale and always expect it to work."
He mentioned, in fact, that from his experience he
gained much more than he had expected. Martin's
experience at Chevron Research changed his previous
conceptions of research and development. According
to Martin, "R & D is really production oriented in its
concern with production techniques."
A good summer job can also help in answering ques-
tions like, "What about the value of your degree?
Should you go on?" Roger found that the PhD's were
in great demand at Lawrence Radiation Laboratory
where he worked. Dennis, Martin, and Ken worked
primarily with engineers who had not pursued ad-
vanced degrees although they concurred with Roger
that whose involved in research usually had an ad-
vanced engineering degree.
How did their summer job affect their future plans?
Dennis was the least affected; his interest was and
remains research. Ken had planned to get an MBA,
but after working in a semi-managerial position, he
decided to go on for an advanced degree in TAM.
Martin had thought research was out of the question,
but now he might consider that or teaching. Although
undecided, Roger is thinking of leaving engineering
as a career. SO NOW, HOW ABOUT YOU?????
ifrom left) Ken Jerina, Roger Farmer, and Denis Bud-
zik tell Kris Lauraitis (center) about their summer
job experiences.
i
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We developed
TV transmission.
But a lot of engineers
still don't get
the picture.
Like, we'll ask a graduating engineer:
"What opportunities do you think an engineer has
if he works for the telephone company?"
And, zap—we get a blackout!
Weil, we think the company responsible for
engineering innovations such as the transistor, radio
astronomy, high fidelity and stereo recording,
magnetic tape, synthetic crystals, negative feedback,
sound motion pictures, microwave relay, electronic
switching, the solar battery and telstar deserves a
consideration that's strong and clear.
When the Bell System recruiting team comes
to your campus, be sure to talk to them. Or ask your
Placement Director for the name of the Bell System
recruiter at the local Bell Telephone Company.
We'll turn you on.
®AT&T
Afteryour
firstyear
Willi Celanese
yoiillliave
18 mondis
ofexperience.
Because we've tripled our sales in a short decade,
we have substantial ground-floor opportunities
to offer you. Right now. And we need you on the
job. Not in school. So we won't waste your first
six months in time-consuming, formal training
programs.
During your first year with us, you'll gain
at least six months more get-ahead experi-
ence than you probably would elsewhere.
Which can mean a lot when you're starting
a career.
Sound good? It is. But there's a catch. We expect a
lot from you. But we offer even more. Like encourage-
ment to explore a variety of projects. Help in broad-
ening your professional
viewpoint. A chance to
move ahead as fast you
can. And rewards based on perform-
ance. Not on how old you are or how
long you've been with us.
So, if you think of yourself as com-
petent, imaginative, flexible, and have
a degree in chemistry, chemical or
mechanical engineering, industrial
engineering, market-
ing or accounting,
come help us both
grow.
We're already pretty big. But not yet stuffy. Dur-
ing the past ten years, our sales have zoomed
from $318 million to over $1.1 billion. And that's
just the beginning.
Talk us over with your faculty and placement
officer. See our representative when he's on your
campus. Or write now to: John B. Kuhn, Man-
ager of University Recruitment, Celanese Cor-
poration, 522 Fifth Avenue, N.Y., N.Y. 10036.
an equal opportunity employer
CELANESE
Good ideas
get off the groun
at Boeing
So do careers. At The Boeing
Company, you can be a mem-
ber of a team that's famous for
making good ideas fly.
Such as the Boeing 707,
America's first jetliner.
And the 727, the world's
most widely used commercial
jet.
The 737, the world's newest,
most advanced short-range jet-
liner.
Boeing-Vertol helicopters, in
use commercially and with the
U.S. Army, Navy and Marines.
The National Aeronautics
and Space Administration's
Apollo/Saturn V moon rocket
with its Boeing-built 7.5
million -pound -thrust first stage.
USN's hydrofoil gunboat
Tucumcari. U SAP's Minute-
man strategic missile, and
NASA's Lunar Orbiter recon-
naissance spacecraft. All pro-
grams which forged significant
advances in technology.
Boemg has exciting new
projects on the way up, too.
The 747 superjet, world's
largest and fastest commercial
jetliner, scheduled to make its
first flight by the end of 1968.
America's supersonic trans-
port, now being developed at
the company's Commercial Air-
plane Division.
Other advanced aircraft, mis-
sile and space programs of the
future are in early development
and on Boeing drawing boards.
They can help get your career
off to a dynamic start in applied
research, design, test, manu-
facturing, service or facilities
engineering, or computer
technology.
If you qualify, Boeing's Gra-
duate Study Program will help
you work toward advanced
degrees.
See your college placement
officer or write directly to : Mr.
T. J. Johnston, The Boeing
Company, P.O. Box 3707,
Seattle, Washington 98124.
Boeing is an equal opportunity
employer.
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DIVISIONS
:
COMMERCIAL AIRPLANE. SPACE, MISSILE 8> INFORMATION SYSTEMS, VERTOL, AND WICHITA, ALSO, BOEING SCIENTIFIC RESEARCH LABORATORIES.
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Right noWjWestvaco engineers
are revolutionizing paper for
printing,reprogr^hics,comput^
dothing)packaging,disposables,
structures.
And chemicals for coatings,
phamiaceuticals,inks,tires,
so^s,andwaxes.And adsorbents
J
forenvironmental control
\burjob:
Our next revolutioa
See our campus representative. Or write to:
Roger Keehn,Westvaco Building, 299 Park Avenue, New York, N.Y. 10017
West Virginia
Pulp and Paper
An Equal Opportunity Employer
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Mondays never look
the same to Bob Byse
DfICO
When you're-breaking ground on a new idea at Deico, you don't see a lot of your own
desk. For Bob Byse, design engineering means work with two dozen solid
professionals . . . people whose specialties range from microelectronics
to model making to production. Wherever the project leads, Bob Byse is on his way.
And every skill is at his disposal. Right through full production.
And beyond. If there's trouble shooting under dealer warranty three years from now,
Bob Byse is still the man we'll call for. That's why no two Mondays
ever look alike to Bob Byse and his colleagues at Delco.
The question is . . . can you say the same? Take a good hard look at how your
responsibility shapes up, compared with Bob's. In fact, why not discuss it with us.
By letter or telephone. Collect. Area Code 317/459-2808.
Contact: Mr. C. D. Longshore, Supervisor, Salaried Employment,
Dept. 300, Delco Radio Division of General Motors, Kokomo, Indiana,
AN EQUAL OPPORTUNITY EMPLOYER
DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
"QUIRK THEORY
"
or
THE UNIVERSAL PERVERSITY OF MATTER
LAW OF EXPERIMENT
FIRST LAW In any field of scientific endeavor, anything that can go wrong will go wrong.
Corollary One Everything goes wrong at one time.
Corollary Two If there is a possibility of several things going wrong, the one that will go wrong
is the one that will do the most damage.
Corollary Three Left to themselves, things always go from bad to worse.
Corollary Four Experiments must be reproducible; they should fail in the same way.
Corollary Five Nature always sides with the hidden flaw.
Corollary Six If everything seems to be going well, you have overlooked something.
SECOND LAW — It is usually impractical to worry beforehand about interference; if you have none,
someone will supply some for you.
Corollary One Information necessitating a change in design will be conveyed to the designer
after, and only after, the plans are complete.
Corollary Two In simple cases, presenting one obvious right way versus one obvious wrong
way, it is often wiser to choose the wrong way so as to expedite subsequent
revisions.
Corollary Three The more innocuous a modification appears to be, the further its influence will
extend, and the more plans will have to be redrawn.
THIRD LAW In any collection of data, the figures that are obviously correct, beyond all need of
checking, contain the errors.
Corollary One No one whom you ask for help will see the errors.
Corollary Two Any nagging intruder who stops by with unsought advice will spot it
immediately.
FOURTH LAW — If in any problem, you find yourself doing a transfinite amount of work, the answer
can be obtained by inspection.
TO ASSIST IN THE RESEARCH SUGGESTED, THE FOLLOWING RULES HAVE BEEN
FORMULATED FOR THE USE OF THOSE NEW TO THIS FIELD.
RULES OF EXPERIMENTAL PROCEDURE
1. Build no mechanism simply if a way can be found to make it complex and wonderful.
2. A record of data is useful; it indicates that you have been busy.
3. To study a subject, first understand it thoroughly.
4. Draw your curves; then plot your data.
5. Do not believe in luck; rely on it.
6. Always leave room when writing a report to add an explanation if it doesn't work. (Rule of the
way out)
7. Use the most recent developments in the field of interpretation of experimental data.
a. Items such as Finagle's Constant and the more subtle Bougeurre Factor (Pronounced
"Bugger") are loosely grouped, in mathematics, under constant variables, or if you prefer,
variable constants.
b. Finagle's Constant, a multiplier of the zero order term, may be characterized as changing the
universe to fit the equation.
c. The Bougeurre Factor is characterized as changing the equation to fit the universe. It is also
known as the "Soothing" Factor; mathematically somewhat similar to the damping factor,
it has the characteristic of dropping the subject under discussion to zero importance.
d. A combination of the two, the Diddle Coefficient, is characterized as changing things so that
the universe and the equation appear to fit without requiring any change in either.
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Chemical engineers who join Kodak
will be expected to recruit
To recruit more chemical en-
gineers, of course.
So you return to the campus
and tell what you have found.
You will not be expected to
lie. Therefore, the preceding
generation of management had
better give you good reason to
be enthusiastic about chemical
engineering at Kodak.
But already you yourself will
be carrying a certain measure
of responsibility for the flavor
of our chemical engineering.
Not just the preceding genera-
tion. Little by little it is your
own idea of the direction that
your profession and your com-
pany should move that you are
selling when you return to the
campus.
That's the way it happens.
What CHEMICAL ENGINEERS do at Kodak
Many start in product development or
process design and improvement. Some
prefer on-line manufacturing problems.
Others get into liaison work with our
customers and become professionals in
marketing.
T\pical work areas on the photo-
graphic side of our operation include
surface diffusion of chemisorbed spe-
cies: interaction of antagonistic poly-
electrol vtes: rheologv of non-Newtonian
fluids. Subjects of concern on our non-
photographic side are, for example,
solid-phase polymerization; high-tem-
perature vapor-phase pyrolysis; liquid-
phase air oxidations. More general:
design of pilot plant and plant equip-
ment from laboratory data and basic
chemical engineering unit operations:
drying operations for fibers, plastics,
and chemicals: viscous flow and heat
transfer.
And it happens sooner than you
now imagine. Happens also to
mechanical, electrical, and in-
dustrial engineers, naturally.
Drop us a line. You might ask for a
copv of "You, Tomorrow, and Eastman
Kodak."
EASTMAN KODAK COMPANY,
Business and Technical Personnel Depart-
ment, Rochester, N.Y. 14650.
In Rochester, N. Y., we make photo-
graphic and non-photographic products.
In Kingsport, Tenn., our Tennessee East-
man Company makes fibers, plastics, and
industrial chemicals. In Longview, Tex.,
our Texas Eastman Company does petro-
chemistry, and in Columbia, S. C, our
Carolina Eastm;ui Company has a new
fibers plant. Everywhere an equal-
opportunity employer offering a broad
choice of professional work and
conditions, with geographical
mobility only for those
who uant work that
requires it.
Pete Drobach has a knack
for getting to the root of a problem,
High school students John Magish and John Ripley
would be the first to agree.
They're both student members of a "big brother"
program that Pete sponsors. Each week, they spend
several hours of their own time helping less advanced
classmates with their studies.
Pete is more than a sponsor. He's also a consultant
—
j-iarticularly when they're stumped by the logic of a
tough "new math" problem.
But when Pete graduated from Rutgers in 1964, it
wasn't these youngsters with their homework problems
that brought him to General Electric. It was the chance
to help people in industry solve tough technical prob-
lems. A career in technical marketing at General Elec-
tric gave him the opportunity.
Today, Pete's an application engineer in steel mill
drives and automation systems. His ideas on how to
apply products from many of GE's 160 separate busi-
nesses enable his customers to improve the efficiency
and productivity of their plants.
Like Pete Drobach, you'll find opportunities at Gen-
eral Electric in R&D, design, production or marketing
that match your qualifications and interests. Talk to
our man when he visits your campus. Or write for
career information to: General Electric Company,
Room 801 A, 570 Lexington Avenue, New York, N.Y.
10022. 699-24
GENERAL ELECTRIC
AN EQUAL OPPORTUNITY EMPLOYER (M/F)
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Westinghouse needs engineers
with oceans of knowledge
or knowledge of oceans.
Our Deepstar manned submersible
can explore down to 4,000 ft. We're
designing one to go 20,000. Our
scanning sonar makes "sound" im-
ages of the ocean floor and anything
on it. Our Oceanographic Labora-
tory on Chesapeake Bay is the
world's largest.
What does all this have to do with
electricity? Just as much as rebuild-
ing slum areas, teaching the hard-
core unemployed and desalting the
oceans. Westinghouse is deep in all
of them.
We're also developing a "fast
breeder" reactor and building a
nuclear space engine. Plus, of
course, everything connected with
electricity, practical or theoretical.
But everything's not perfect. We
need your help for our biggest
growth period, coming up.
Talk to the Westinghouse campus
recruiter, or write Luke Noggle,
Westinghouse Education Center,
Pittsburgh, Pa. 15221. An equal
opportunity employer.
You can be sure... if it's Westinghouse ^j
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Right now,Westvaco engineers
are revolutionizing paper fer
printing)repn^n^hicSjComputers,
dothingjpackaging,disposables,
structures.
And chemicals for coatings,
phamiaceuticals,inks,tires,
so^s,andwaxes.And adsorbents
forenvironmental control
\burjob:
Our next revolution.
See our campus representative. Or write to:
Roger Keehn, Westvaco Building, 299 Park Avenue, New York, N. Y. 10017
West Virginia
Pulp and Paper
An Equal Opportunity Employer
Of all the natural resources
Anaconda works with,the one that
counts most is you.
By the year 2000 A.D. the world's popula-
tion will have doubled. For every two Americans
now, there will be one more. A growth of 50%.
And that's just a little over 30 years away.
This is the problem we're facing at Anaconda.
How to provide the millions more tons of
copper, aluminum, and other non-ferrous metals
that will be needed to provide essential needs.
Metals for building, electrical power sys-
tems, and agricultural systems. Metals for new
and better transportation, new and better roads,
and communication. Metals necessary to change
sea water to fresh. To help underdeveloped nations
develop. Plus, a whole myriad of possibilities we
haven't even dreamed of yet.
The needs are obviously immediate and
urgent. And Anaconda is growing and diversifying
here at home, in Latin America and Canada. In as
many ways as we know how to provide these basic
building blocks on which our economy grows. In
ways we like to think make us one of the great
natural resources of the Americas.
But metals alone don't make the com-
pany that mines and fabricates them a great nat-
ural resource.
What does it is people. And the skill,
imagination, and determination they bring to
their work.
Without these qualities, metal lies hid-
den, useless. And can never reach the potential
necessary if we are to answer these problems at all.
That is why Anaconda has a commit-
ment. To back the creative energies of our human
resources with our faith in the future, and our
money, to meet the growing needs for metals.
In the last 10 years we invested 5750,000,-
000 for new plants and equipment. There will be
another $650,000,000 in 1968-1972. Plus, we have
research on a global scale. A whole new western
exploration headquarters in Salt Lake City, and an
extractive metallurgical research laboratory in
Tucson. Staffed with specialized scientists, geo-
physicists, metallurgists, mining engineers and
other highly trained individuals. This is the kind
of backing we give to our people.
And the people we need are numerous.
Teams of earth scientists, metallurgists, mining
engineers. Fabricating, marketing and financial
specialists. All the sort of dedicated people that
know their work is vital and important.
Anaconda. Come make a future with us.
For more information about your opportunity at
Anaconda, write: Director of Personnel, The Ana-
conda Company, 25 Broadway, N.Y., N.Y. 10004.
Equal Opportunity Employer.
Anaconda:
one of the great natural resources of the Americas.
Anaconda American Brass Co.
Anaconda Aluminum Co.
Anaconda Wire & Cable Co. esizo
Everyone on campus is reading if!
We refer, of course, to our beguiling booklet, "Careers with Bethlehem Steel
and the Loop Course." Gallop over to your placement office
and pick up a copy. Or write: Manager of Personnel, Bethlehem Steel Corporation,
Bethlehem, PA 18016. ^
BETHLEHEM STEEL
An Equal Opportunity Employer in tlie Plans for Progress Program
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Rauland Team ... a
/ ^ group of professionals . . . eaci
with his own assignment, but each
a part of the team working to improvt
and perfect the Rauland Products.
The Rauland Corporation, a subsidiary of tht
Zenith Radio Corporation and one of the world "^
largest manufacturers of color TV picture tubf^
needs good, professional engineers and scientists to
join their team. Individuals with creative ideas and
the ability to work with the rest of us turning out
a better product.
You have a future— a career— as a member of the
Rauland team. We offer excellent starting
salaries, and a superior benefit program
^ that includes free insurance and profit
sharing. Talk over the possibilities
of joining us with your college
placement office or write to
fv--.. Mr. Joe Kerga at The
Rauland Corp.
RAULAND
oivisioxoF ZENITH RADIO CORPORATION
2407 W. North Ave.
Melrose Park, Illinois
AN EQUAL OPPORTUNITY EMPLOYER
Welcome to the
cold, cruel world.
Of course, if your father's a millionaire, or you're about to
marry an heiress, you have no problems. But, if not, then
there's only one sensible thing to do. Come to work at
Allison Division of General Motors.
There's nothing cold or cruel here. Just the opposite. Par-
ticularly if you're an engineer with big ideas. Aerospace
projects? Allison's got them. Turbofan. Turbojet. Turbo-
prop. Turboshaft. Military and commercial applications
right across the board.
Maybe you're more down-to-earth. Fine. Some of Allison's
advanced military vehicle projects will be more your cup
of tea. Like the new M551 General Sheridan, for instance.
The powershift transmission, of course, is our specialty,
and even the gun launcher is an Allison brainchild.
There's more. And you can be part of it. Take your time.
Check them all. But don't forget Allison. Remember, life
can be beautiful . . . even without an heiress.
Send for Allison's new brochure: Destination Tomorrow.
Write: Ken Friedlein, Scientific Placement, Dept. 300,
Allison Division of General Motors, Indianapolis, Ind. 46206.
JSAlison. GM
An equal opport
in this issue
THE COLLEGE IN TRANSITION
This issue focuses on change
within the College of Engineering.
We feel that this period, during
which Dean Drucker is still new to
the College, is an especially appro-
priate time to think about the
changes that are needed to make
engineering education more mean-
ingful to each individual.
"A Hundred Year Experiment"
(page 13) by Tom Brown, the issue
editor, explores the changes in
engineering education at Illinois
during its first one-hundred years.
Comments by Dean Everitt and
Professor J. 0. Smith add personal
insight to the forces behind the
changes.
Tom Brown, Senior, CE
In "Can You Graduate and Not
Conform?" (page 26) Stuart
Umpleby poses probing questions
about engineering education. His
suggestions will probably make
you think of many needed changes.
"Various Unearthings by Miscel-
laneous Strays in Search of
Greener Pastures" (page 22) ex-
poses several interesting courses
and programs offered at other
engineering schools. These ideas
may provoke your own schemes
for creative approaches to engi-
philosophy of research while re-
viewing a major area of the Dean's
research at Brown University.
Allen Coleman, Senior, ME
neering education. If so, PULSE
would be glad to assist you.
The PULSE program can supply
you with information about
changes you can affect in your own
educational program. This month's
PULSE article (page 28) relates
case histories of the first students
to seek the advice of PULSE.
"The New Dean: His Research
and Philosophy" (page 16) by
Allen Coleman, technical editor,
discloses some of Dean Drucker's
editorial
Be "Civil" to Students!
A plan for liberalizing the engineering curriculum is being imple-
mented in the Civil Engineering Department. Under the new plan
the student, with the aid of a qualified advisor, will structure his
own course of study (see page 25). To help plan this liberalization
program, students were seated on the CE Curriculum Committee.
Nathan M. Newmark, head of the department, encouraged the stud-
ent participation "in order to improve communications between
undergraduate students and the Civil Engineering faculty." Now
the student viewpoint is being heard on eight of the CE committees
which deal with matters concerning students.
Students feel that they can make a substantial contribution to the
operation of the educational process. Regardless of the number of
years of experience, a faculty member cannot feel the impact of the
curriculum on individual students. In this sense student opinion is
essential to any evalution and improvement of the educational
system in the College. In order to provide the necessary student
feedback. Engineering Council is proposing that each department
establish a student-faculty liaison committee. We firmly believe
that these committees should be established.
In addition students should also be seated on each department's
decision-making committees such as those dealing with the curric-
ulm, honors, and student petitions. Given the condition of society
today, students feel that learning to deal with policy issues and pro-
cedural tactics within a complex organization is an essential part of
their education. In most departments, however undergraduates
have been conspicuously neglected. In the near future students
must claim their rightful place on the committees which govern
their affairs.
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In the time
it takes to complete
some training programs,
YOU could be a success
at Celanese. We feature a sort ofdo-it-yourself training,rather than long, dreary
formal programs. It's your
ball, but we'll go all out
to help you carry it just
as far and as fast as
you can go. When you
need a hand, it will be
there—from experienced
pros. Your on-the-job,
on-the-project experience
will be thorough.
And, frankly, we need
you on the job right now.
To help us continue a
growth rate that's zoomed
from 3 1 8 million to 1 .
1
billion dollars in sales
over the last 10 years.
Besides a lot of hard work,
we think the reason is
that we are really many
companies. Fibers.
Chemicals. Plastics. Coat-
ings. Petroleum. Each
pursuing its area of
expertise autonomously
against a broad corporate
plan. This freedom of
operation makes it
possible to give you as
much responsibility as
you're ready for. And
we'll work along with you
to make sure that you
can grab more as soon as
you can handle it.
If you have a degree in
chemistry, chemical,
mechanical or industrial
engineering, physics or
marketing or accounting
—plus a large degree of
initiative and imagina-
tion—Celanese has a lot
to offer you. In profes-
sional growth. In rewards
based on performance,
not how old you are or
how long you've been
with us.
Discuss us with your
faculty and placement
officer. Talk to our repre-
sentative when he's on
your campus. Or write to:
John B. Kuhn, Manager of
University Recruitment,
Celanese Corporation,
522 Fifth Avenue, New
York, N.Y. 10036.
an equal opportunity employer
CELANESE
With an oil company? You bet! D We're experimenting with new methods for feeding the hungry.
Nearing a breakthrough to better and safer roads. Coping with temperature and pressure prob-
lems in space, with applications right here on earth. Expanding our total energy concept. D This
Is an exciting company, deeply involved in helping create a better world. And we need dedicated
people who share our enthusiasm. In research and development, marketing, refining, planning
and engineering, administration. D We need people like you. D Want to know more? Talk to our
representative on your campus. See our ad on the next page for the date. ^
STANDARD OIL DIVISION ^^^^
AMERICAN OIL COMPANY (standard)
Comewith us
and do something
for the world.
write-in
If you have a degree in:
Chemical Engineering (ph.o.. h.s„ b.si
Mechanical Engineering (b.s.)
Civil Engineering (b.s.i
you can work in one of our
following departments:
j
REFINING
I
PLANNING & ENGINEERING
RESEARCH AND DEVELOPMENT
I
MARKETING
1 CORPORATE STAFF
doing the following types of work:
Systems Engineering
Plant Engineering
Field Engineering
Process Economics Engineering
Design Engineering
Process Engineering
Process Development Engineering
Product Development Engineering
Project Engineering
Technical Sales Representative
Industrial Marketing Engineering
Structure and Design Engineering
Talk to our Representatives
D. W. ABSHEAR
K. W. McHENRY
C. B. PARRISH
D. E. BURNEY
H. R, TALIAFERRO
March lO&ll, 1969
STANDARD OIL DIVISION
AMERICAN OIL COMPANY
An equal opportunity employer
Editor, Technograph
302 Engineering Hall
Urbana, Illinois
Dear Sirs:
During the past three years I have become accustomed to leafing
through my new Technograph in search of humorous works, admiring
the cleverness of occasional advertisements, and then burying the
issue in some forgotten corner of my room. The October issue came as
a shock, though a pleasant one. The staff has produced an issue which is
instrumental as a medium of communication, delving into areas which
have been too long unquestioned by the student body.
The report of the Honors Committee on Engineering Education cer-
tainly deserves praise. Its cry of "Quo vadis?" should be gratifying to the
many aspiring intellectuals who have felt their education in engineering
to be narrow-minded and stultifying. Let us hope the cry will be heard by
responsible members of the faculty and administration, and serious
attempts at reform will begin.
Most of the suggestions of the committee are outstanding, but a few
seem to me to be in error. Samuel Florman's comment from Engineer,
".
. .we find our professional product, the technology of which we are so
proud, is being misused and misdirected, dominated by forces beyond
our control," indicates there are engineers who are well aware of the
sociological shortcomings of their technological achievements, but feel
powerless to correct the situation. Perhaps emphasis on sociotechno-
logical relations is necessary in areas outside engineering curricula,
where "forces beyond our control" originate.
One recommendation, an increase in social science and humanities
elective requirements to 30 hours, seems ill-advised. A discussion with
almost any engineering student will indicate that he has failed to inte-
grate the' non-engineering courses with the technical subjects in any
meaningful way. These requirements seem merely to produce a bifurca-
tion in the intellect. The committee has touched upon a more reasonable
solution to the problem in other recommendations suggesting seminars
and/or course programs involving undergraduates in the social implica-
tions of their future work.
On the whole, the report is an excellent critique of present college
policy.
Congratulations on producing a fine issue, hopefully the first in a long
sequence of meaningful magazines.
Respectfully,
Robert Grennan
Senior, AAE
iThe editor in 302 Engineering Hall encourages everyone to participate
in writing this page.)
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Tomorrow, Paul Barr may
even get to his desk
DELCO
RADIO
Paul Barr is a hard man to catch. He may be at the bench sweating
over a prototype circuit ... or have his head under a car lift surveying
the built-in problem. He's got lab people hopping and test drivers
in and out of spins. A couple of friction experts shake their heads
when they see him coming. But wherever development engineering
leads on a sophisticated new braking system, Paul Barr's on
his way. And no two Mondays ever start alike. The question is . . .
can you say the same? Take a good look at how your
career shapes up, compared with Paul's and his colleagues'
at Delco. You might even call us collect. Area Code 317/459-2808.
Or, write: Mr. C. D. Longshore. Supervisor, Salaried Employment,
Dept. 400, Delco Radio Division of General Motors, Kokomo, Indiana.
AN EQUAL OPPORTUNITY EMPLOYER
DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
A Hundred Year Experiment
by Tom Brown
In the beginning the legislature created the College.
And the College was to offer education to all who
thirsted for it. The education evolved for one-hundred
years, from 1867 unto 1968. Then lo, a new ruler in-
herited the College and all its peoples, both great and
small. The time of transition was a time for reflection
upon the evolution of the college.
When the University of Illinois was chartered in
1867, engineering schools were going through a period
of phenomenal growth. From 1862 to 1872 engineering
schools multiplied tenfold. The philosophy leading to
this growth has been summarized by Dean Everitt:
"Before 1862 education was generally considered to
be for the upper classes and the ministry; education
was to make gentlemen. However, a feeling grew that
we needed to develop people with some practical abil-
ities, yet having a social studies and humanities back-
ground." Because most colleges had been oriented
towards liberal arts and sciences, the original cur-
riculum showed a bent towards these studies.
TECHNOGRAPH caught Dean Everitt repairing his
elect?-ic garage door opener.
With the expansion of science and industry in the
latter part of the nineteenth century, a decrease in
language and humanities courses was accompanied by
an increase in engineering and drawing courses. The
Mann Report of 1918 reported that between 1867 and
1914 the language and humanities content of the civil
engineering curriculum decreased from twenty-five
to twelve percent while the engineering and draw-
ing portion increased from forty-two to fifty-eight
percent.
SPEE: The engineering profession began asserting
influence on engineering education with the founding
of the Society for the Promotion of Engineering Edu-
cation (SPEE) in 1893. In the last fifty years SPEE
has conducted at least six studies identifying aims
and objectives of engineering education. In 1946 SPEE
changed its name to American Society for Engineering
Education (ASEE); it seems that many people thought
that a society with the beginning initials "SP" had to
be a society for the prevention of something.
The Wickenden Reports, conducted in the twenties,
recommended that engineering education should be
broad in scope, including a significant background
in social studies and humanities. However, the cur-
riculum of the twenties and thirties exhibited marked
qualities of specialization and lack of the recommended
social studies and humanities. In Dean Everitt's
words, "As engineering grew in the first part of this
century, it was all very practical and you were trying
to teach an engineer all he needed to know to do his
job."
Grumblings: The thirties and early forties passed
with little change to meet the recommendations of
Wickenden's reports. However, some grumblings
were starting to be heard in the college of engineer-
ing. Some electrical engineering professors were be-
ginning to think that more emphasis should be placed
on fundamental engineering. Communications was
challenging power as the basis of the electrical engi-
neering curriculum. Vacuum tubes and amplifiers re-
quired re-emphasis on fundamental physics, especial-
ly the propagation of waves. The move away from a
practical applied approach and towards a more basic
and fundamental approach was started.
Meanwhile, much was being said about social studies
and humanities courses, but little was being done.
J. 0. Smith, professor of Theoretical and Applied Me-
chanics, gives this explanation, "When you have a
group of professors who are hell-bent for election to
develop their own areas, they don't like for something
like this to get into their way. Engineering was a grow-
ing profession and courses were developing around
new areas of knowledge. The pressure from the devel-
oping fields of technology was the cause of it. Also,
originally the concept of engineering was an appli-
cation one; that is, every engineer was supposed to
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be able to do productive work in his first week of em-
ployment. So pressure to keep design courses in was
also a factor.
"For a long time the best schools of engineering
were the schools that didn't have a liberal arts school
to begin with. They organized social science facul-
ties, with the specific purpose in mind of creating a
program for engineers. It was paradoxical that these
schools were most developed in their use of liberal
arts courses when some big universities like Illinois
had the liberal arts school already developed but
wouldn't use it. Where they had to work hard to get
it, the professors were anxious to use it."
One national development during this period should
also be mentioned. In 1932 the Engineers Council for
Professional Development (ECPD) was organized,
primarily because of a growing movement for a nation-
al accreditation body in engineering. Although lack
of ECPD accreditation forced some engineering
schools to close in this period, its requirements were
so vague that it had little effect upon most schools,
including Illinois.
Physicists: World War II increased the movement
towards a more fundamental approach to engineering
education. The war demanded immediate develop-
ment in areas such as radar, computers, and nuclear
energy. However, the wartime Office of Research and
Development turned mainly to physicists for work
on the urgent projects. After the war more engineer-
ing educators were convinced that those who were
educated from the fundamental approach were able
to develop new products faster than those with a tradi-
tional engineering education.
The SPEE-sponsored Hammond Reports of 1940
and 1944 supported this move towards a more funda-
mental engineering approach, with specialization on
the graduate level. A final and interesting suggestion
of the Hammond Reports was that the humanistic-
social courses occupy at least twenty percent of the
total curricula.
Exerpts from the historical review in the 1967-68
"Annual Report for the College of Engineering and
Engineering Experiment Station" show that the re-
commendations of the Hammond Reports little re-
semble the actual state of affairs in the college of en-
gineering in 1947. "No program allowed much time
for elective courses, with none at all being permitted
the first two years. Almost no time was given over to
humanities and social science courses, and any student
who wished to do so could include courses in math-
ematics, or military science and applied subjects such
as accounting for those non-technical electives which
were allowed.
Using the ASEE-sponsored Grinter Report (1955),
ECPD made explicit some characteristics of an engi-
neering curriculum which they would normally accept.
ECPD specified one-half academic year of math-
ematics, one-half academic year of basic sciences, one
academic year of engineering sciences, and an ad-
ditional one-half academic year spent in any combina-
tion of these three areas. Also, one-half to one academ-
ic year was to be devoted to social sciences and human-
ities. Thus, ECPD recommends three to three and
one-half years of the four year curriculum. Although
ECPD states that it supports experimentation, many
people feel that the accreditation recommendations
have discouraged experimentation and innovation.
Learning: By the late fifties the early ideal of teach-
ing a man all he needed to know in college was losing
support. Dean Everitt says, "As engineering keeps
on expanding you realize you can't teach a man all he
needs to know, that engineering is actually a learning
profession as well as a learned profession.Engineers
have to first become students, then remain students
all their lives. You just can't possibly teach him all
he needs to know. Then you begin chopping things
off, but maybe the engineering student needs to know
a little about how the rest of the world thinks. So
we've swung back to the idea of more social studies
and humanities."
With these ideas in mind, in 1957 the College first
required twelve hours of social sciences and human-
ities, and in 1958 the five year combined engineering-
liberal arts and sciences program was started. The
honors program which began in 1960 offered some
flexibility to honors students. Dean Everitt expresses
the philosophy of these steps and others since: "En-
gineering education is an involved educational pro-
gram; changes haven't come by radically tearing up
and starting all over again, but by changing here and
there. For example, we first got in some non-techni-
cal electives; then we decided that twelve of those
had to be social sciences and humanities; then we got
six more hours of social sciences and humanities
(1963); then we added six more hours of free electives
(1967). And then we made the whole curriculum more
oriented towards the student in terms of electives.
But I don't think we could have torn up the engineer-
ing curriculum of ten or twenty years ago and gotten
out of it what we have today. And I expect that in five
or ten years there are going to be more changes."
The latest ASEE-sponsored report, The Goals Re-
port, points out many national problems which are
relevant to engineering education at Illinois. Social
awareness, curriculum flexibility, and liberal educa-
tion emphasizing self-development must be the goals
of today's changes in engineering education. Engineer-
ing education can no longer afford to respond slowly
to the changes in society's needs. Increasing technol-
ogy requires responsibility of a truly professional
nature. Engineering students must start graduating
with the knowledge of what their profession is. The
challenge exists; talking has started; now, let's have
action.
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HNALEXAM
What company was responsible for the
following engineering innovations?
The transistor
Radio astronomy
Negative feedback_
High Fi and Stereo.
Synthetic crystals.
TV transmission.
Magnetic tape.
Sound motion pictures.
Microwave relay
Electronic switching.
The solar battery
Telstar
The reasonwe give this "test" is because
the answer to all of the questions is:
the Bell System. And because, if the
thought of working for us ever crosses
your mind, we wanted you to know what
kind of company you'd be in.
Be sure to see your Bell System recruit-
ing team when they visit your campus.
Or ask your Placement Director for the
name of the Bell System recruiter at the
local Bell Telephone Company.
We hope the above final can be the start
of something great.
(S)AT&T
the student, the technology
THE NEW DEAN: HIS RESEARCH AND PHILOSOPHY
by Allen K. Coleman
TRANSITION -TRANSITION -and still more
TRANSITION. Does it never end? Whether or not
students have been fully aware of the changing ac-
ademic environment in the College of Engineering,
one change, the choice of a successor to Dean Everitt,
overshadows all other changes within the Engineer-
ing College. On November 18, Professor D. C. Drucker
of Brown University executed his first official act as
the successor to Dean Everitt. In gathering informa-
tion about Dean Drucker's career to date, Techno-
graph interviewed Professors J. 0. Smith and 0. M.
Sidebottom, both of whom have worked in areas re-
lated to Dean Drucker's interests and know him per-
sonally. What follows is as a result of these interviews.
STABLE MAT'L
\
TENSION^
COMPRESSION
-YIELD POINT
STRAIN
At Brown University, Dean Drucker began research
supported by the Office of Naval Research in 1946.
There he did research in theoretical mechanics which
resulted in major contributions to the theory of plastic
behavior. Later, his broadly conceived theories were
thoroughly checked by experiments, some of which
were conducted at the University of Illinois.
Dean Drucker's achievements as a theorist do not
prevent him from seeing the experimentalist as a vital
contributor to research. In an address given in 1967,
Dean Drucker emphasized this point when he said;
"All to often, experimental work in applied mechanics
is thought of only as a check on existing theory. This
is a valid but a rather inferior function of experiment.
The greater and essential contribution is to guide the
development of theory by providing the fundamental
basis for an understanding of the real world."
His principle concern in the work supported by the
Office of Naval Research was to develop material
UNSTABLE MATl
TENSION-
YIELD POINT
COMPRESSION
STRAIN
plasticity theories to analyze multidimensional plastic
stress relationships. Analysis of such problems as this
is complicated by the fact that members are subjected
to multidimensional stress under plastic conditions.
In one dimensional models, it is a relatively simple
task to determine the load carrying behavior of mate-
rial as it is deformed; however, prediction of a mate-
rial's behavior under multidimensional loading is an-
other matter entirely. Developing theories to predict
this behavior has been Dean Drucker's field to study.
Materials subjected to strain may be classified as
either stable or unstable depending upon whether the
materials increases or decreases its resistance to de-
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formation as it is strained,
crease their resistance to
Those materials that in-
further deformation are
stable materials is independent of hydrostatic states
of stress. The shape of the yield surface can be studied
(-)
(+)
r
YIELD SURFACE
strain hardening materials and are called stable mate-
rials. Metals are typical of stable materials, whereas
soils, rocks, and concrete are typical unstable mate-
rials. The following one dimensional model illustrates
the differences between the two types of behavior.
Under three dimensional loading, a material will
reach its yield stress, the stress at which plastic de-
formation begins, at some combination of the com-
' ponent stresses. A three dimensional surface is re-
1
quired to define the yield condition for any applied
!
load. For stable materials, experiment indicates that
' the yield condition may be represented by a cylindrical
I surface with its axis at equal angles to the principle
stresses. This is called the yield surface. Any combina-
tion of principle stresses that falls on or outside of the
yield surface will cause inelastic deformation.
The axis of the cylinder represents the hydrody-
j
namic condition when the three principle stresses are
I equal. This fact indicates that the yield surface of
by investigating the cross section of the yield surface.
Dean Drucker has pointed out theoretical limitations
of the shape of this cross section; he has shown that
the yield surface must be convex for instance.
Dean Drucker has extended his theories to make
them applicable for unstable materials. Unlike the
stable materials, very little experimental data is avail-
able to verify these theories. Inelastic deformation of
unstable materials is greatly influenced by the hydro-
static state of stress. This makes it difficult to obtain
experimental data to determine the shape of the yield
surface.
In conclusion. Dean Drucker has gained a reputation
as a respected theorist. However, he is a firm believer
that experimentation and theory complement each
other. In his own words, "I drew as the first conclusion
that a researcher who remained in any field would
have to participate in both theory and experiment in
order to remain productive."
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some decisions
are reiatlveiy unimportant.
Where you put
your engineering taient to work
is not.
As you contemplate one of the most important decisions of your life,
we invite you to consider a career at Pratt & Whitney Aircraft. Here,
you will find wide-open opportunities for professional growth with a
company that enjoys an enviable record of stability in the dynamic
atmosphere of aerospace technology.
We select our engineers and scientists carefully. Motivate them well.
Give them the equipment and facilities only a leader can provide. Offer
them company-paid, graduate-education opportunities. Encourage
them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage.
Reward them well when they do manage it.
And your decision is made easier, thanks to the wide range of talents
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL
• AERONAUTICAL • ELECTRICAL • CHEMICAL • CIVIL • MARINE •
INDUSTRIAL ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY
• MATERIALS SCIENCE • CERAMICS • MATHEMATICS • STATISTICS
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING
MECHANICS.
Consult your college placement officer—or write Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
Pratt & Whitney Rircraft ^ so_,__U
EAST HARTFORD AND MIDDLETOWN. CONNECTICUT **,
WEST PALM BEACH. FLORIDA
/^
"She 'd like to go hunting some-
time, too, ..."
If
THE ILLINOIS
PRI
TECHNOCUIE
i
•I
A member of our staff lamented: "0th
a
We suspect that he was following the cre€ (
one of which editorially stated : " . . . photo t
valuable experience and a sense of satisfac
)
from past Technograph issues. We feel thaj
"When the weather is
bad, and indoor sport
the answer, Sharon will
probably choose bowl-
ing or table tennis.
"
\
"Sue also claims music
as one of her interests,
but emphatically elim-
inates 'rock and roll'
from the list, although
she does enjoy rhythm "
Although r
Technocutie
mains as ni
as the scho<
Miss Alma i
the Technoc
gineer.
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TiCHNOGRAPH
US
i3F THE PAST
•azines have ^rls, why not Technograph?-
crtain "fun" college engineering magazines,
s.g our girl of the month gives the student a
"six of the pictures and their captions come
jtventh picture is a unifying theme.
"Know any cute girls? . . .
Then tell us at TECHNO-
GRAPH!"
^<
"Her big moment last
year, however, was
being crowned Plowboy
Queen.
"
' officially a
I old gal re-
1 our hearts
I represents,
rue spirit of
Ask any en-
"
. . . We are sure you
engineers will find a
way to get in touch
with her."
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various unearthings by miscellaneous strays
in search of greener pastures
Professor Traditional speaks out.
"Why should rebellious students force us to create
new courses when there are still empty seats in exist-
ing classes ? Why, in only a couple of years, Dr. Time
will have his Horseshoeing 291 lecture notes memor-
ized! And worst of all, 'just because everyone else is
doing it' doesn't justify progress.
"
"Just because everyone else is doing it" certainly
is not grounds for advocating change. However, the
apparent success of several experimental programs
and courses on U. S. engineering campuses illustrates
the need for reconsideration of Professor Traditional's
attitudes. These special programs range from unique
approaches to the entire undergraduate curriculum
to a series of seminars, and from freshman design pro-
jects to interdisciplinary studies of social problems
on the graduate level.
A small student body and a lack of the extensive
course listings offered by a large university is not
necessarily a disadvantage. An example is the inte-
grated structure of the engineering curriculum at
Harvey Mudd College in California. By teaching mate-
rial encountered in many fields, the faculty hopes to
prepare their students to be "systems engineers"
who will not specialize until they reach the graduate
level. A third of the study is devoted to the humanities
and social sciences on the premise that those who will
have responsible roles in science and technology
should have an understanding of the human purposes
for which technology strives. Another important
aspect of this nonspecialized curriculum is the use of
the problem-solving approach to education. Freshmen
students engage in study of open-ended problems
(i. e., those which can be approached from various
points of view, thus yielding different solutions). On
the junior and senior level, students work with faculty
members on projects encountered in an engineering
clinic. It provides service to industrial clients while
teaching the student to work within time and budget
restrictions and the client's special requirements.
While Harvey Mudd introduces systems engineer-
ing on the undergraduate level, Stanford University
has initiated a graduate Institute in Engineering-
Economics. They educate professional systems engi-
neers who will be able to solve the modern problems
of planning, synthesizing, and coordinating large-
scale systems. Three specific objectives of the Insti-
tute are to develop interdisciplinary research activity,
establish industrial and governmental internships
in the field, and present systems concepts derived
from foundation courses in mathematics and physical
and behavioral sciences. Their faculty includes affil-
iate members from civil, electrical, and industrial
engineering, as well as economics, political science,
statistics, and the graduate school of business.
The course work is divided into two main parts:
core systems courses and foundation courses. The
first provides the basic framework of professional
training by emphasizing systems analysis techniques
while the latter consists primarily of mathematics
in an effort to ensure that the education received to-
day will remain relevant in the future.
Professor Breuning of Civil Engineering at Massa-
chusetts Institute of Technology writes, "We are
facing a two-way trend in transportation curricula:
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one towards greater technological and methodologi-
cal sophistication, and the other towards a broader
understanding of the transportation problem and
interaction among its many disciplinary facets." To-
ward that end, they have established a series of
courses to deal with such areas of national concern as
an adaptable rapid transit system and high density
population. These courses, which are also conducted
on a senior and graduate level, were planned as "a
meaningful adjunct to and a subsystem of an inter-
departmental systems course." They must tackle prob-
lems involving social, political, and economic struc-
tures of our society. Moreover, the prime character-
istic of the classes seems to be the great freedom
left to the students for deriving design criteria, de-
signing the actual components, and allocating discus-
sion time to arrive at a consensus on various issues.
The advising faculty select the problem to be studied,
lead orientation classes, invite guest speakers, and are
available throughout the semester as consultant/
critics. The students, however, organize the group
into a functional team, assign tasks, and schedule the
work. Though it may seem inefficient and perhaps
dangerous to allow so much freedom, these students
agree that it gives them a deeper understanding of
the system and the complexity of its elements. While
the aims of the course are pedagogical, previous years'
explorations have made useful contributions to their
respective fields. Some of the projects have included
Metran, a proposed Northeast corridor transporta-
tion system; Bosporus, an airport and seaport utiliza-
tion study; and Romulus, a subcity design focusing
upon high population density and methods of utiliz-
ing and linking urban systems.
The merits of such programs are obvious. Unfortu-
nately, they are usually restricted to seniors and grad-
uate students, while such opportunities are practically
nonexistant for freshmen. However, Arizona State
has initiated a competitive "game" called Idea, Inc. as
part of a freshman M.E. course. One of its origina-
tors. Dr. George Beakley, calls the program a game
because it involves financial corporations and fictional
executives to represent them.
In the early part of the semester students are re-
quested to submit suggestions for specific projects
which they would like to undertake. Students form
companies to support the design, construction, and
presentation of their respective projects. Some of the
recent designs include revolving windows for high-
rise buildings to facilitate cleaning, alarm clocks for
the deaf that operate through vibrations, and built-
in jacks which raise a car automatically. During the
final four to six weeks of the semester formal class
study is suspended to facilitate the companies' prog-
ress. Throughout this period students conduct their
own meetings and present weekly reports to the fac-
ulty. Final projects are judged by local consulting en-
gineers and company representatives.
Motivation of freshmen, not technical achievement,
is the primary force behind the progfram. According
to Dr. Beakley, statistics indicate that fewer than one-
half of the engineering freshmen entering actually
complete the curriculum. Many of these "drop-outs"
are disillusioned with engineering because they are
not exposed to professional courses until their senior
year. It was this complaint that stimulated Idea, Inc.
and its faculty of full professors to provide a stimulat-
ing and competitive atmosphere for freshman engi-
neering students.
Another familiar problem encountered on engineer-
ing campuses is an absence of interdisciplinary
courses. Iowa State is attempting to remedy this sit-
uation by encouraging their students to enroll in imi-
versity seminars. Topics of discussion range from
"World Water Needs and Resources" to "Artificial
Internal Organs," and from "Man and the Wilderness"
to "Satire as a Reflection of Society." The program
is certainly enjoying success as evidenced by the wait-
ing list for most of the seminars.
In July, 1962, the College of Engineering at Mich-
igan State University began a radical departure from
the traditional concept that academic advising can only
be performed by members of the teaching faculty. A
small full-time professional staff of non-engineering
advisors was hired to initiate the counseling service.
Group counseling on topics such as study habits was
undertaken with considerable success, and the devel-
opment of a career library was begun. Results of the
freshman program, after two years, were sufficient-
ly impressive that most departments placed their
upper-level advising under professional people. For
technical questions beyond the counselor's knowledge
the engineering faculty was still available. Perhaps
the most amazing result has been the drop in scholas-
tic attrition rate. The number of students who earn
engineering degrees has increased from 37% to about
60%; and of the remaining students, nearly two-thirds
of those who drop out of engineering go on to grad-
uate, a considerable increase over the past. In addi-
tion, the students themselves are pleased with the
effectiveness and availability of the counseling ser-
vice.
"But," declared Professor Traditional, "we can't
copy those programs . . . why, it would be unpatriotic.
Besides, we're too proud of our College to consider
somebody else." Today, pride in one's educational
services is a quality deserved only by those who con-
tinually re-evaluate their programs, try to eliminate
existing problems, and plan for the future. The U. S.
eng^ineering campuses have learned to exchange ideas
and cooperate to further their research endeavors.
To improve their educational endeavors cooperation
and communication is also essential. Are we too proud
to learn from the successes of other schools?
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Howare you on
the follow through?
The sure sign of a crack skeet shot is a sudden puff of clay
dust against the sky. But champions share another mark that's
almost as easy to spot. It's follow through.
Like the top-flight skeet shooter illustrated here, our tapered roller bearing
and steel engineers get results because they follow through, too.
How about you? Do you like a job that involves your interest, and keeps you involved
till the finish? Are you up to the challenges thrown our way by the aerospace,
automotive, construction and chemical industries?
Then write to our Manager of College Relations. And tell him
you'd like to take a shot at it. The Timken Roller Bearing
Company, Canton, Ohio 44706.
An Equal Opportunity Employer.
TIMKEN
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
Dorft just look for
I
a job.
Look for a Career.
And there is one here
in Illi nois.
There are plenty of jobs to be had, but think
beyond them and consider whether your time
spent will be contributing to your long-range
career objective, or be wasted.
Right now, to graduates with initiative, Crane
can offer unusual career opportunities, due to the
company's phenomenal growth. Over the past
five years, Crane's net sales sored from
5333,8000,000 to $405,900,000 and net income in-
creased nearly 400%. And the momentum seems
just to have started — with about two-thirds of
Crane's sales volume presently deriving from
industrial products such as valves, pumps, water
treatment systems, methods for safe removal of
radio-active corrosion and fission products from
nuclear waste water, and allied equipment. Build-
ing and construction products — plumbing,
heating — make up the rest of the sales.
So growth is the name of the game here at
Crane. And the challenge to participate is here —
to qualified graduates starting on careers in en-
gineering, research, manufacturing, sales, product
development, finance, accounting, and general
business administration. Our progress has opened
Crane career opportunities around the world and
in twenty-four locations in the United States.
Our Manager of Professional Recruiting would
like to tell you the differences between working
for Crane and other employers. Address him at
Crane Co., 4100 South Kedzie Aevnue, Chicago,
Illinois 60632, or call him at (312) 523-2900.
CRANE
AN EQUAL OPPORTUNITY EMPLOYER
Student report
THE WORK OF FIENDS?
The time for advance enrollment has again come
and gone. How many students or advisors have
stopped to consider the curriculum established by
their department? Have the neatly printed pages of
"do's" and "do not's" in the University Catalog lead-
ing to a Bachelor of Science in Engineering been the
result of divine revelation, a proclamation from St.
Pat, the work of fiends with slide rules in hand, or
possibly a creation of rational men? Have departments
been evaluating and changing their curriculum in re-
sponse to the needs of students?
Fortunately, some departments do give periodic
attention to their curriculum. The Civil Engineering
Department has a permanent Curriculum Committee
that plays an active role in the formulation of depart-
ment educational policies. The CE Curriculum Com-
mittee has concern for the overall adequacy of the
curriculum in preparing engineers and equal concern
for the manner in which courses are presented. Re-
cent thinking has been that students need more back-
ground in the social sciences in order to be able to
better cope with complex problems such as air and
water pollution.
The Civil Engineering Curriculum Committee is
currently considering possible major curriculum alter-
ations in response to such needs. The Committee
realizes that the curriculum requires "freeing up" in
order to allow students to select courses in disciplines
such as architecture, sociology, political science, etc.
It is hoped that such freedom will accomplish a two-
fold goal: directing the efforts of engineers toward
society's problems, and attracting young people who
wish to make a specialized contribution to the engi-
neering profession.
The Committee is aware that any significant liberal-
ization in the curriculum will require improvement of
the advising system. It will be left primarily to the
student and advisor to plan a specific course of study.
Also, since the spring of 1968, the Department has
invited the cooperation of students in department
decision making on a formal level.
In summary, at least one department in the College
is involved in matters concerning overall improvement
of the curriculum they offer, as shown in adapting
department policy to the needs of our society. Is your
department keeping pace with the needs of society?
George F. Jamison
Student member, CE Curriculum Committee
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CAN YOU GRADUATE AND NOT CONFORM?
by Stuart Umpleby
Editor's note: Stuart Umpleby, past editor of Tech-
nograph, was asked to evaluate engineering education
from the editor's viewpoint. While he was severely
critical, his comments were thought provoking for all
those people concerned about improving the educa-
tional process. Mr. Umpleby delivered his address to
the American Society for Engineering Education con-
vention in Los Angeles last June. Portions of the text
follow.
Stuart Umpleby is now
a graduate student in
political science. Pres-
ently, he is utilizing the
PLATO computer in a
project for Mankind 2000,
a futurology group.
I presume you recognize that a student today may
use any platform he can get to tell you how things
look from his side of the podium. I assume that you
want candor — which is what you are going to get.
Much criticism can be leveled at institutions of higher
education today, and critical thinking is the first step
toward improvement. I realize that universities are
changing very rapidly and in some cases are making
great progress, but further improvement is not
achieved by patting oneself on the back. . . .
I believe that engineering education today contains
all the ills of contemporary education, possibly in
their purest form. An increasing number of students,
including the magazine editors, are coming to regard
engineering education as inflexible, job-oriented,
conformist, and, for the university, self defeating.
The inflexibility of engineering education is best
shown by the fact that students frequently are unable
to take courses they are genuinely interested in, be-
cause they have to take courses in which they have no
interest. An educational system with an overly intri-
cate network of requirements and prerequisites is
more of an obstacle and a hindrance to learning than
a help.
The things which students feel forced to do to sur-
vive, to get into a "good graduate school," or to even-
tually get a good job — things such as grade grubbing,
use of files, and, in some cases, cheating — undercut
the students's pride, self-respect, and intellectual
integrity. He often realizes that he is being fashioned
into a well-defined economic unit, not educated to lead
a full life. Psychologist Joseph Katz, co-author of The
American College, has observed the same phenom-
enon: "Officially college is dedicated to training inde-
pendence of mind and character, but in fact it asks
students to do as they are told and encourages passive
receptivity in classroom and homework." This em-
phasis on "conforming" costs engineering schools
many of their best students.
The assumptions underlying engineering education
are self-defeating because the net result, of course,
is that students feel alienated from the formal opera-
tion of the university. In too many cases students feel
that the important things they have learned at the
university have been learned not through its formal
educational programs but rather in spite of them. An
educational system which presupposes that it knows
what is best for people who are supposed to be learn-
ing to think for themselves is defeating its own pur-
pose. When an educational system imposes its will
with negative sanctions it is simply using bad psychol-
ogy. Rebellion rather than learning is the predictable
result. . . .
Engineering education today is suffering from basic-
ally two maladies — social irrelevance and neglect in
teaching the skills of self-development. The aloofness
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"/ know the course isn 't in THE BOOK, dean, but he
says he's interested in it."
of universities from community and society is a major
cause of the present student revolt in this country.
The situation in en^neering has progressed to the
point where the image of the engineer is of a person
who creates social problems rather than solves them.
Some academicians take a strange sort of pride in
remaining aloof from the real world. . . .
The issues of social relevance and self-development
are somewhat related. My own feeling is that a person
who declines to consider how the enterprise he is
associated with relates to society is something less
than completely human. Colleges of engineering are
not naturally inclined to teach a person to think in
such terms. Most engineering students will say that
they are in school "to learn what is expected of them"
rather than to learn how to decide that for themselves.
So what can administrators do? They should rec-
ognize that the greatest resource for improvement
in any organization is the concern and energy of its
discontents. Encourage them and you encourage indig-
enous institutional reform. Quick and appropriate
moral support for any reasoned, honest proposals
will both improve your institution and show the more
lethargic students that criticism of existing policies
is considered appropriate and desirable. Many of the
students you are recruiting as editors are not sat-
isfied with the educational policies they and their
fellow students have to endure, but most of them do
not yet have enough respect or enough contempt for
you to be honest with you. I predict that they will
soon be telling you, and I hope it is out of respect
rather than contempt. . . .
FREEDOM
OF SHAPE . .
.
One of the outstanding advantages
of Malleable Iron Castings
Casting is the simplest and most direct
wayof creatingform and shape with metal.
Casting offers almost unlimited freedom
to the designer. A cast design is not re-
stricted by sizes or shapes of mill stock,
accessibility of tools, withdrawal allow-
ances for dies, or other limitations.
Complex shapes, interior cavities, and
streamlined contours, which would be
difficult or impossible to create with other
methods, are simple with a casting.
For instance, consider the complexity
ofcreatingthe dozens of teeth, lugs, holes
and collars on this pipe repair clamp. It
would be prohibitively expensive to pro-
duce by any method other than casting.
By using the casting process for economy,
and Malleable iron for strength and ducti-
lity, these clamps combine service and
value.
The design freedom made possible by
casting also helps to make parts stronger.
Metal components tolerate loads better
if they are designed to distribute stresses
efficiently. Sharp corners or other abrupt
sectional changes tend to restrict the
uniform distribution of these stresses.
The corner thus becomes a logical site
of fatigue failure. In a casting, it is a sim-
ple matter to round out corners, blend
sections and taper connecting members
to achieve a design which will distribute
stresses.
The illustration shows how stresses "set
up" at sharp corners. A much smoother
transfer of stresses was achieved when
this part was switched to a Malleable
casting (shown on the right).
A NEED FOR
CREATIVE ENGINEERING
Is UNDERSTANDING your thing?
PULSE will help point out doors you can open
if- -t^tnTN
WOODEN HORSES, QUEENS, GREEK GODS—
AND OTHER PARLOR GAMES
To the many students who have asked, "Is PULSE
real?" the answer is yes and no. Yes, the program is
real, as is the deluxe office in 302 Engineering Hall
including the PULSE phones and files. No, with re-
spect to the fact that many of the people who will be
working for PULSE are decidedly unreal. Some of
your more courageous comrades have utilized the
service since it was announced.
Dave A., Ceramic Engineering, called to ask how
his engineering society could enter a candidate for
the St. Pat's Ball Queen; specifically what time, en-
ergy and expense would be necessary. He was re-
ferred to the chairman of the St. Pat's Ball commit-
tee, Alan Decho, and to a past Queen candidate on
the Technograph staff — this staff has all kinds.
John K., a freshman, wanted to know whether
Greek would satisfy the LAS and/or graduate school
language requirement. The LAS Dean's Office (that
staff has all kinds too) was contacted and informed
us that Greek is usually not recognized as fulfilling
the language requirement unless the degree candi-
date can demonstrate that the language is useful in
his research. All of which means that if John wants
to specialize in the construction of Greek temples,
Frat houses and wooden horses, he's home free.
A freshman in Engineering Physics, John R., was
interested in information concerning Freshman Sem-
inar and Undergraduate research in physics. He was
referred to John White, one of the coordinators of the
seminar program and to Prof. Al Wattenberg of the
physics department who teaches Physics 303 (Modern
Experimental Physics) and advises several students
involved with research projects. On the basis of their
discussion John decided to spend his first few semes-
ters on class work and then reconsider the opportun-
ities. John also suggested that analytic geometry and
calculus should have sections taught from the engi-
neering point of view. The committee which deals
with such problems is the Engineering-Mathematics
Liaison Subcommittee of the College Policy and De-
partment Committee (that group also has all kinds
— except of course students.)
John L. called with three questions. First he wanted
to know who will be lecturing in chemistry lectures
and who would be teaching the various rhetoric sec-
tions. It was suggested that he call the respective de-
partment offices. (It should be noted that while class
schedules are determined the previous semester,
specific staff assignments are not always made in time
to be useful during preregistration. Secondly, was
PEM 100 a required course for engineers? Sadly yes.
The only engineers who don't take PEM 100 are those
who take PEW 100. Thirdly, what were the guide-
lines for the pass-fail program? A file copy of the guide-
lines was checked. (By the way, it appears that gym
is a university requirement; ergo it can not be taken
pass-fail. Which, means that all the engineers in Ball
Room Dance better watch out or they'll get it right
in the GPA. If this isn't the case call the PULSE of-
fice immediately because the Associate Editor may be
flunking volley ball next semester. Who wants to go
to Viet Nam because they flunked Parlor Games?)
Mark L., a freshman James Scholar, visited the of-
fice in hope of finding information to help him choose
his curriculum. The department files were reviewed.
As he's a James Scholar (whatever that is) the sub-
stitution possibilities were outlined.
The cases here are representative of the work done
at the PULSE office. Obviously we don't know the
answer at the time, but when we don't we usually
have a good idea who does. It is hoped that these ex-
amples will suggest to other engineers possible ser-
vices that the PULSE program can perform.
Direct your questions and suggestions to the
PULSE office:
302 Engineering Hall
333-3558
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The stormy weather
of matter intrigues
the mind at RCA.
The broad sweep of electronics at RCA
involves the meteorology of matter. Here,
this turbulent atmosphere of the solid
state is explored by crystallographers,
microscopists.spectroscopists.engineers,
physicists and other seasoned
professionals.
In their deep probes, these dedicated
groups man such awesome machines as
the Megavolt Electron Microscope, the
arc-image furnace, the electro-spin reso-
nance instrument - anything that willlight
the way.
And while even these advanced instru-
ments may rapidly change - for RCA is
never static -the goal remains the same:
The further understanding of matter in all
its forms
If your interest lies In engineering • *r
or science, you can find what you are
looking for in RCA's wide variety
of technologies.
See your college placement director,
or write to College Relations, RCA,
Cherry Hill, New Jersey 08101. "
.
•
We are an equal opportunity employer. •
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'IFm kind of
a marriage
counselor for
the ocean."
Vic Taylor is a corrosion specialist for International Nickel at its
testing lab in North Carolina.
"
. . .That old ocean doesn't like us sometimes. She rusts boats, eats
away metals, destroys coatings . . . what we're trying to do is
come up with alloys she can live with."
Inco's Harbor Island Corrosion Laboratory is testing materials
needed for ocean engineering, better desalination plants, bridges,
boats. Testing them against the sea and the seaside atmosphere.
Not just nickel alloys. But 40,000 specimens of materials from
many industries. Alloys, fabrics, coatings.
"... Remember how car bumpers used to corrode? Now it's a
different story. And boats last longer, too. Diving bells go deeper
than anybody ever dreamed of. . ."
Undreamed of advances are what Inco men are working for. Men
who develop alloys, test them, search the world for more nickel.
Nickel, the metal that makes other metals stronger, tougher, more
corrosion resistant. Nickel, its contribution is quality.
INTERNATIONAL NICKEL
The International Nickel Company, Inc., New York, N.Y.
Ttie International Nickel Company of Canada, Limited, Toronto, Ontario
International Nickel Limited, London, England
Vic holds a nickel- chrome plated automobile bumper which was tested in the
corrosive seaside atmosphere.
^^-
"It never crossed
my mind that IBM
wanted Mechanical
Engineers"
"IBM is so involved in the electronics
field, I'd always assumed they
weren't particularly interested In
M.E.'s," says Andy Simon.
Andy got his M.E. degree in 1967.
He's now a packaging engineer in
memory development at IBM.
Andy found out why IBM needs good
mechanical engineers when he went
to his campus interview. As elec-
tronic packaging gets smaller and
packaging density increases, a lot of
new problems arise. And the M.E.
has to solve them.
As Andy says, "When I design the
hardware package for a micro-
electronic memory unit, I deal with
heat transfer and other thermal prob-
lems, vibration and shock analysis,
and electromagnetic compatibility.
The associated connector design
work gets me into stress and creep
analysis and Hertz contact stress
and evaluation."
Then comes production
That's only part of Andy's job. After
his team designs, develops, and pro-
duces a prototype memory unit, he
has to work closely with manufactur-
ing engineers, advising them on
machines and processes to mass-
produce the unit.
"It's tough but rewarding work," says
Andy, "because the problems change
with each new assignment. So an
M.E. gains a lot of experience fast.
The kind of experience that helps
him move ahead fast."
Check with your placement office
If you're interested in the opportuni-
ties for mechanical engineers at
IBM, ask your placement office for
more information.
Or send a letter or resume to
Irv Pfeiffer, IBM Corp., Dept. BM2010,
100 South Wacker Drive, Chicago, III.
60606. We'd like to hear from you
even if you're headed for graduate
school or military service.
An Equal Opportunity Employer
IBM
campus action
edited by Charles Ludmer
Where is the man in the center now ?
CHARLIE'S NOTES
Verna and Marilyn down in the
Dean's office didn't want to tell
me what their first impressions
of the new dean were. They said
it wouldn't be fair since there was
no way they could find out his
first impressions of them. Verna
did confide, however, that it took
her three years of answering Dean
Everitt's telephone before she
began to figure out what was col-
lege business and what was per-
sonal. She had no idea how long
it will take her to re-adjust.
This article was written shortly
after the typeset copy of the last
issue returned to be assembled
into the pasteups of another out-
standing magazine. The copy
came in on a Friday. On Saturday
morning, the copy was all as-
sembled and piled in a neat stack.
On top of the pile was a note which
read:
'"
. . and the shoemaker arose
the next morning and la and be-
hold! The leather he had cut the
night before was stitched into
shoes of the finest workmanship.
"How can this be?!!!" he ex-
claimed.' From, 'The Shoemaker
and the Elves,' a children's tale."
The elves also told us to clean
the place up. Help is really getting
poor when even the elves are
snide. We had to reprimand Gary
Slutsky, the head elf, on his be-
havior.
Last month, Tau Beta Pi began
initiation procedures for a new
crop of pledges. In general the
College of Engineering cooperated
outstandingly with the search for
pledges worthy of that honor.
Particular thanks is given to Dean
Wakeland for his help. The two
maverick departments. Chem-
ical and Architectural Engineer-
ing proved more uncooperative,
however, and said, in so many
words, that we could look for our-
selves to find people in their de-
partments to honor. There's noth-
ing like pride in the student body.
It was like buying in a store for
years and then asking to cash a
check. They were sorry but they
just couldn't help us.
The shingles for last semester's
Tau Beta Pi initiates are still
around. They have been moved
from the author's humble baili-
wick to the sumptuous surround-
ings of the Technograph office,
302 Engineering Hall. Tau Beta
Pi members who have not received
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their shingles by mail should not
hold their breath. They aren't
being sent. Instead, the hand-
shakes and congratulations of the
entire Technograph staff are avail-
able to anyone claiming a certifi-
cate. My last plea for self-distri-
bution of the shingles managed to
get three of the certificates into
the proper hands. There are only
about fifty of them left.
The University recently bounced
a check. This normally would not
be newsworthy if it weren't for the
fact that a student was attached
to it. He was also bounced. This
also would not be any more than
mundane if it weren't for the fact
that he was writing for Techno-
graph. Roy Nakamura, paid by a
faculty member with a check en-
dorsed to him, was bounced from
the University for trying to get
his money's worth. Had he not
been reinstated, the checks he
was liable to have gotten from the
Army would have been much more
dependable.
Our editor-in-chief (may he rot
forever in the perdition of pasting
copy) has made a fatal mistake.
He left his own typewriter in the
office during the annual secretar-
ial inventory number check and
property accounting. Upon return-
ing after the melee, he found his
typewriter labelled University
of niinois, State of Elinois, #163550
and officially the property of the
state. Such a noble contribution
should not go unrecognized.
COGNIZANCE
by Mary Cosgrove
On November 14, another lec-
turer in the Civil Engineering
Chicagoans are going
Northwest . . . Where
Business Is BRUNING
Bruning is a major manufacturer of copying ma-
chines and materials for both office and engineer-
ing reproduction requirements.
There are excellent opportunities for Engineering,
Chemistry, Physics and Business Graduates in a
variety of areas including:
Product Development Engineering
Product Design Engineering
Chemical Research and Development
Industrial Engineering
Process Engineering
Accounting and Finance
©
We are located in Mount Prospect, Ulinois, a pleasant
residential suburb 30 miles northwest of downtown
Chicago. Our location provides easy access to good schools,
universities, cultural activities and recreational facilities
in Metropolitan Chicagoland.
LbarlES UrUning LompanU Omsmn dF AJdressagraph Mu/tigraph Corp
1800 WEST CENTRAL ROAD MT. PROSPECT, ILLINOIS 60058 PHONE CL 51900
Department series, John Kiely,
Executive Vice President and
Director of Bechtel Corporation,
spoke on "Construction, Man's
Molding of his Environment".
"As a planner and molder of the
environment, the future engineer
must be a Rennaissance man."
In addition to his traditional role
as engineer, he must be sensitive
to the political, social, economic,
and aesthetic effects of his work.
Teamwork between engineers
and architects, politicians, scien-
tists, and sociologists is needed to
improve the quality of our future
environment. These men must de-
fine needs and work together to
solve problems. The interlocking
of systems must be explored and
no segment in the system can be
treated separately. Air pollution
decay in the centers of cities, hous-
ing problems, and the crisis in
waste disposal are examples of the
failure of systems to work to-
gether.
Today affluence is not enough;
technical efficiency is not enough.
Our capacity for solutions is now
best for those problems with little
human contact involved. In the
future, the environment must be
designed for people. Even though
the population of our country is
expected to reach three hundred
million by the year 2000, man
will lose his identity only if he re-
fuses to plan. Thinking of the fu-
ture is the lever of progress and a
tool for survival.
Mr. Kiely cited space technology
missed a chance to get in at the
top. The men now running this
program are mainly scientists
with broad backgrounds. Engi-
neers merely work out the details.
There is room at the top in other
industries for broad-gauge engi-
neers, those who are qualified to
be coordinators by their training
in structures and systems. The
basic problems require knowledge
and ability in engineering. Team-
work with other professions is
still needed, but engineers can re-
tain leadership.
The "Rennaissance" engineer
must convert the advances of
science into practical uses for man-
kind. He must work with people,
their habits, and prejudices. He
will recognize problems as a chal-
lenge and accept the fact that it
may take a lifetime to see them
solved.
STUING
Engineering Council is the
supervisory board of engineering
students which is composed of
representatives from each of the
College's societies or honorary
fraternities. Rather than dryly
discuss the role of this organiza-
tion, this writer interviewed the
president of Engineering Council,
Stu Wilkening, to find out what
he envisioned as the function of
the Council as a part of the Col-
lege.
As Stu explained it, the most
important function of the Council
this year will be to report the opin-
ions and suggestions of the student
body to the administration. As a
representative body, Stu feels that
Engineering Council is capable of
expressing the viewpoint of a ma-
jority of the engineering students.
As the most influential student
iILLINOIS
organization in the College of En-
gineering, the Council should not
only be capable of voicing sug-
gestions but should also be ac-
tively involved in their implemen-
tation. Stu believes that, "The
Council should be continually
questioning the quality of the edu-
cation which engineers are re-
ceiving and should offer sugges-
tions for improvement."
''We're
Looking
For
The
Engineers
Engineer"
...the stand up and be
counted guy---
who doesn't tolerate the status quo.
Engineers with imagination, percep-
tion, and the conviction that their
personal achievements will have an
impact on tomorrows technological
advancement.
We're seeking the 'doers', people who
anticipate a variety of absorbing tasks
- and tackle them with contemporary
concepts.
Individuals who reach for opportuni-
ties, and are cognizant that the re-
wards are commensurate with drive
and ability.
If you're this type of Engineer -join
VERSON. You'll be working with just
such people ... in an atmosphere
that fosters creativity, and has pro-
duced innumerable innovations for the
field of metalforming.
The Verson Company has been going
and growing in Illinois since 1919.
Today - we're a multi-national firm,
manufacturingthewidest line of Metal-
forming Presses and related equipment
throughout the Free World. Supplying
major industries - Automotive; Ap-
pliance; Container; Aircraft and Aero-
spece; National Defense and others.
Openings are in Mechanical, Electri-
cal, Hydraulic, and Metallurgical
Engineering.
CONTACT:
Mr. Ken Otsuka
Vice President / Engineering
Verson Allsteel Press Company
1355 East 93rd Street.
Chicago. Illinois 60619
AC 312 734-8200
An Equal Opportunity Employer
Engineering Council has been
successful in the past in achiev-
ing important policy changes. Stu
Stu Heft I and Charlie
reminded this author that "Much
of the groundwork which devel-
oped into a university-wide pass-
fail system was laid by the Col-
lege of En^neering. This improve-
ment was given active support by
Council which helped to get the
ball rolling as quickly as possible.
More recently, Council recom-
mended the abolishment of the
College of Engineering Faculty
rating system .... An entirely
new system of student evaluation,
compatible with the suggestions
of Engineering Council, involving
letters of recommendation and
student responsibility has been
drafted by a subcommittee of the
En^neering College Placement
Committee."
In view of the past record of
Engineering Council, this writer
was curious about the issues which
Council will be discussing this
year. "We will be trying to come
up with some positive suggestions
for improving the quality of in-
struction. This can lead us any-
where from conducting a seminar
series on teaching techniques for
all instructors and especially for
graduate students unfamiliar
with teaching to better recog-
nition of outstanding teachers.
Sometimes the College has a tend-
ency to overemphasize research
and underemphasize teaching."
Stu also proposes a review of
the pass-fail system for possible
expansion to the freshman year to
help new students adjust to uni-
versity study. He would like to
see the graduation requirements
reviewed; "Who are we kidding
by calling engineering a four year
program when such a small per-
centage of graduating seniors have
actually made it in four years?"
The requirements should be ex-
amined in light of a graduation
in four years or a legitimate pro-
gram for graduation which takes
a longer period of time should be
organized if a reasonable four
year program does not seem pos-
sible. "What should the under-
graduate in engineering strive
for? Is it technical competence?
Should a greater effort be made
to inform the engineer of tech-
nology's role in shaping society?
... As you can see, the lopics open
to us are virtually limitless."
Stu was finally asked about the
major activities which Engineer-
ing Council will sponsor. "The
biggest event of the year is, of
course, Engineering Open House.
This year, Vivian Brosley is chair-
man and she plans to expand the
highly successful departmental
seminars which were initiated last
year for high school seniors. The
traditional open house displays
and demonstrations will also be
used and Vivian is going to need
all the manpower she can find to
operate both the seminars and
the displays. St. Pat's Ball, the
climax of Open House, is being
organized by Al Decho. The
knighting of the Knights of St.
Pat and the crowning of the queen
will highlight the evening of March
8. Dave Turner is chairman of the
Dean Everitt Award Committee
to select four outstanding teachers.
We are also planning to cooperate
with Technograph in setting up
PULSE, a clearing house for prob-
lems and suggestions given to us
by students. Bureaucratic pro-
cedures and scholarship, job and
petitioning opportunities often
baffle students. A little direction
could expedite solving their prob-
lems."
Bazz
Bazz is the sound a fuze makes
when it blows. It's not a partic-
ularly pleasant sound but it serves
in place of the sound which might
be there.
When all the copy is in from the
writers and all the isn't in has
been compensated for, the Tech-
nograph layout artist goes to work
silently planning the appearance
of each page and the order of the
pages in the magazine. Each article
length is carefully calculated for
its equivalent in the magazine.
Each ad is placed with considera-
tion of the advertiser's wishes.
With the material at hand, all that
is left is the assembly — or so it
would seem.
The copy editor sees the articles.
He throws up. The len^hs of the
articles change magically accord-
ing to his wishes. The editor-in-
chief of Technograph (he who is
responsible for titles) sees the
articles. He throws up. All the
articles must be fitted with their
titles. The production manager
sees the articles. He, too, throws
up. The ads have been moved to
make room for the titles. Pictures
don't have captions, captions don't
have pictures, girls are crying in
the corners of the room. The pro-
duction manager is running around
the office shrieking like an ape and
molesting people. The editor-in-
chief is tearing out his hair and
pacing the ceiling. The police are
coming. The ambulances are
coming. The big, strong, friendly
men in the white coats are coming.
Bazz.
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"I never feel like a rookie"
"Sure it's my first year with B&W, but I've been too
busy to think about that. I've been working in my field
all along, and the training sort of blends right in."
If Randy Trost sounds like a B&W booster, you
should hear what his supervisor says about him.
We're looking for aggressive, talented young engi-
neers like Randy. We want you if you want significant
responsibiUty from the start. In fact, we need more
engineers than ever before. That's because we're grow-
ing faster. Sales were $560 million last year. Up 17
per cent.
That's how it's been from the beginning. We started
Randy Trost. Wi;
out making steam generation equipment. That led to
atomic power stations, nuclear marine propulsion
equipment, refractories, specialty steel, machine tools,
computers, and closed-circuit TV. (And we still make
the best boiler in America.)
If you'd like to talk with Randy Trost about B&W,
call him collect at our facihty in Lynchburg, Virginia,
AC 703 846-7371.
In the meantime, be on the lookout for the B&W
recruiter when he visits your campus.
The Babcock & Wilcox Company, 161 East 42nd
Street, New York, New York 10017.
Babcock & Wilcox
4#3>>
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It's new from Dickey...
This "Big Bertha" for making 27'^- 36'^ pipe
A recent break-through in manufacturing tech-
niques now makes it possible to horizontally
extrude Dickey pipe in all sizes ... 4- through
36-inch diameters. Formerly, all but the larger
sizes were made this way. Big pipe was formed
on a vertical press. In the near future, these new
extruders will be installed in all Dickey plants.
What does this improvement in manufacturing
mean to you? It means the pipe you get from
Dickey has greater density, superior strength,
and excellent dimensional uniformity. In short,
the pipe exceeds the most rigid specifications.
Pipe made by this new method is formed under
immense pressure ... a great deal more than
could be applied with a vertical press. As a
result, clay compaction is far greater and the
pipe quite literally resembles a rifle barrel.
For more information about this new break- W.S.DICKEY
through in manufacturing techniques, contact
your Dickey salesman or any of these Dickey
offices. Birmingham, Alabama; Ft. Dodge, Iowa;
Kansas City, Missouri; Meridian, Mississippi;
St. Louis, Missouri; San Antonio, Texas; Texar-
kana, Texas-Arkansas. CLAY MFG. CO.
Findout
howgood
anengineer
youcan really
We find out in a hurry who has it.
And who doesn't.
Because every engineer who comes to
work for us is going to have to come up with
answers to some of the toughest problems
in engineering, chemistry and physics.
And you know what?
Without this ability, many of our new
ideas would never have emerged. Like our
pioneering achievements in computer
memory technology. In PCMI, microform
systems, and encapsulation. The kind of
An Equal Opport
exciting discoveries any engineer dreams
of making.
What can this mean for you?
If you think you're a good engineer, we'll
point you in the right direction. And don't
worry, you'll go places.
Write William G. Benner, Coordinator
College Relations, Executive and Profes
sional Placement,
NCR, Dayton, Ohio,
45409. Or see our
campus recruiter. \z;-;::^.
unity Employer.
NCR
THE BEAST FROM THE BONEYARD
A beast has arisen on this campus (probably from the murky depths of the raging torrent euphemistically re-^
ferred to as the Boneyard). This beast is the Super Engineer. He has darkened our fair campus by virtue of ful-
filling the increasingly stringent admission requirements. The beast, the requirements and their sources arei
reviewed below.
views education solely as,
means to amassing a for-
tune (humbly suggested
by Pauline Chapman)
hears no truth save the
gospel of current TAs
(recommended by CP&D)
speaks highly of the Col.
lege and the Physical
Plant Staff (recommended
by Dean Opperman)
we like our boys to be
physically fit (Physical
Plant & Health Service
Division)
fastest Slide rule in the
Midwest recommended
by the TAM Department)
closely cropped hair with
a potential bald spot
(recom.mended by Deans
Everitt, Bokenkamp and
Wakeland)
mentality such that GE
100 lectures are fasci-
nating (recommended by
Dean Bokenkamp)
blind to the changing time
(demanded by all admin-
istrators)
beardless (dogmatically
demanded by Pauline
Chapman)
hands able to draw two
graphs simultaneously
(recommended by ME De-
partment)
spit shined shoes reflect
a fine image in the eyes of
the public (Howie (dean of
Pre-Comm,erce ) Wake-
land)
There is a spectre haunting Engineering Hall. It is the spectre of the Super Engineer. Working engineers
!
arise! You have nothing to lose but your GPA's.
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What MECHANICAL ENGINEERS do at Kodak
They design new products and better
performance into existing ones, figure
out the best possible ways to manufac-
ture the products; apply pure reason
through mathematical tools to make
physics serve— not oppose —human
needs; create the right physical tools,
the plants to house them, and the ser-
vices to keep them functioning; get out
into the field, showing customers how
to get their money's worth, and bring
back word on how to do better in the
future. Some typical assignments are
in development of automatic and semi-
automatic manufacturing equipment;
production-line layout, precision tool-
ing, and materials handling; design and
development of control units and in-
strumentation devices; creative design
of scientific, industrial, business, pro-
fessional, and amateur photographic
apparatus; economic engineering, cost
analysis, and methods engineering;
utilities and facilities engineering.
—and chemical, industrial, and electrical engineering
assignments can sound equally impersonal
Yes, it is possible to draw a lifetime's pay without much excitement
or satisfaction. If you don't mind it that way you'll be easier for
the boss to handle. Just await instructions and carry them out to
the letter, docilely.
This docile-looking Kodak engineer did not
operate that way. That's why we brag about him
below. There are others who would have made
equally good examples.
Tell us about yourself with a note to
EASTMAN KODAK COMPANY
Business and Technical Personnel Dep;irlnient
Rochester, N.Y. 14650
An eqiial-opporUinily employer
Van Pufle is the name—Douglas—and
plastics* is the game. While other Kodak
engineers find strong interest in parts of
the plastics market where a one-cent
change in price can turn failure into suc-
cess, or vice versa. Van Putte's work is
having the effect of upgrading acrylic
polymers into better optical materials than
ihe great European lens makers of yore
had for fabricating their precious jewels—
and a good risk for upholding the public's
confidence of reasonable success in pic-
ture-taking. Our engineers in the South,
who work with plastics we make, spread
themselves very widely into marketing
activities; Van Putte, working with plas-
tics we buy, has done himself equal credit
by digging deeper into one circumscribed
but important engineering topic than we
think has ever been dug before. Van
Putte, born (31 years ago), brought up,
•This word has taken on a broader, more diffuse
meaning in certain non-technical circles of con-
temporary society. Actually, we do have other
concerns than plastics, whether broadly or nar-
rowly defined.
and educated in the North, likes working
in Rochester just as much as the South-
erners prefer their part of the country.
How it went: Always enjoyed math, of
course. Master's in heat transfer and fluid
flow. First Kodak assignment doing, logi-
cally enough, heat-transfer calculations.
Bountiful supply of scratch pads, easy
access to pencil sharpener and computer,
no extra information on big picture into
which calculations fit. Proves patience for
eight months. Then manufacturing tech-
nology department on consumer-goods
side of house decides it too could profit
from a little campus-fresh sophistication
in heat-transfer analysis. Van Putte over-
joyed to accept challenge.
New single-minded assignment to learn
all he can about injection-molding proc-
ess. At least that's how the boss's boss
now remembers the assignment. Van Putte
remembers it a little differently. More like
"Is it Ihe temperature that's wrong in those
lens-molding machines? The pressure? Or
is it the flow rate?" On a certain lucky day.
after a year or so of continuing to scratch
away for data on first one of these param-
eters and then another. Van Putte sells a
program of fundamental studies with sen-
sors for all the injection-molding param-
eters and on their relation to the param-
eters of optical performance in the
photographic lenses produced. Thixotrop-
ic nature of polymer melt properly al-
lowed for. Feels now in retrospect it took
him loo long to make his program pay
off. Others take kinder view, drink toasts
to Van Putte's health, look forward to
next phase of his work wherein he edu-
cates injection-molding machines to know
about Ihe optical performance of the
lenses they turn out.
Well known fact in industry that when a
program turns out well, it was the big
boss's idea. Van Putte crafty enough to
understand that fact. Boss also crafty.
Knows better than to call in a green
young engineer and tell him to make a
quantum jump in technology. Even if
that's what he wants done.
Bob Nerad seeks recognition
But not just for himself.
Bob was Chairman of a special Jaycee project to se-
lect the ""Outstanding Young Educator" in Schenectady,
New York.
He began by rediscovering firsthand some of the \i-
brant situations that confront young teachers. With that
background he was ready to coordinate the nominating
and judging.
Planning and coordinating come naturally to Bob.
As a Production Control Specialist with General Elec-
tric's Medium AC Motor and Generator Department.
he keeps production lines running smoothly. Coordinat-
ing machinery, raw materials and labor is crucial to any
efficiently run business.
With a mechanical engineering degree from Cornell.
in 1962, and an MBA in personnel administration from
George Washington, in 1963, Bob sought to plunge
directly into meaningful work. He'd had enough theory
and simulations to last him for awhile.
At General Electric he found people that agreed with
his thinking, and what's more. GE offered him imme-
diate responsibility via the Manufacturing Management
Program.
Like Bob Nerad, you can get a fast start at General
Electric, in R&D, design, production or technical mar-
keting. Talk to our man when he visits your campus. Or
write for career information to: General Electric Com-
pany, Room 80 iB. 570 Lexington Avenue, New York,
N. Y. 10022
^
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NOV
""^
'H33
miVEiSiV OF ILLirtfllS
RANSPORTATION: HOW THE SYSTEMS TREAT PEOPLE
Westinghouse needs engineers
to solve little problems
or big ones.
pi»|,.ff|
Microcircuitry actually began at
Westinghouse in 1958, when we
developed the first integrated cir-
cuit for the Air Force. Today, we're
the largest producer of very-high-
reliability microcircuitry for the
aerospace industry.
And there's no end in sight. As
space vehicles get more compli-
cated, electronics have to get
smaller and better. We're deep
mto R&D on the next generation.
Westinghouse is also grappling
with some down-to-earth prob-
lems. Big-city problems. We make
more products for construction
than any other company. So, quite
naturally, we're deep in urban re-
newal and city planning.
Which doesn't even start to de-
You can be sure. .if it's
scribe Westinghouse. We're also
m computers, transportation, med-
ical science, oceanography, and
more. Is that any way to run an
electrical company? We think so.
If you think so, talk with our cam-
pus recruiter, or write Luke Noggle,
Westinghouse Education Center,
Pittsburgh, Pa, 15221. An equal
opportunity employer.
Westinghouse (^
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A pix^ess reportfrom the
Cmitlnental Research CiNttii
ss
Didyou read this ad
aiNHit the research facilities
of Continental Can?
It ran in The Wall Street Journal, and it's quite a story. It tells how Continental is developing the pack-
ages of the future. It describes the largest research organization in packaging with an annual budget
of more than 22 million dollars.
It's a message of importance to the business community— and to all engineering and scientific
college graduates evaluating their futures. Continental is working in these challenging areas:
HIGH SPEED EQUIPMENT DESIGN • DYNAMIC STRESS AND VIBRATION • EVALUATION OF METAL
FABRICATING PROCESSES • DIGITAL LOGIC • TOOL DEVELOPMENT • HIGH POWER SOLID
STATE CIRCUITS • FLUIDICS • ELECTROSTATICS • ENERGY CONVERSION • LASER, INFRA-RED,
ULTRASONIC, X-RAY AND ELECTRON BEAM • ANALYTICAL CHEMISTRY • INK FORMULATION
AND RHEOLOGY • GRAPHIC ARTS • INSTRUMENTATION • PLASTIC PROCESSES AND APPLICA-
TIONS • MATERIAL EVALUATION • EQUIPMENT MANUFACTURING • PLANNING CONTROL
COMPUTER SCHEDULING USING THIRD GENERATION HARDWARE
We need mechanical, electrical, electronic or chemical engineers, chemists, specialists in data
processing, food scientists, physicists, mathematicians, metallurgists.
For a reprint of our research story— write to John G. Mikota, Recruiting Supervisor at the address
below. Or see our recruiting representative. He'll be at your campus on February 19.
Continental
Can Company
Chicago Technical Center
1200 West 76th Street, Chicago, Illinois 60620
An equal opportunity employer
We may
build a biggerengine
at our*2 plant.
Help wanted:
G>uld you
engineer the changeover
economically?
Situation: Complete design scheme for tools,
jigs, and fixtures needed. Also
need plans detailing how much time
will be required, under optimum
conditions, for line changeover.
Question: Is there some way we can
implement this change by utilizing
most of the existing machinery
at the plant ?
Problem: As a modest volume plant, it is
imperative that we don 't lose
valuable time and resulting sales.
Suggest you visit the Mexico City
Plant where a similar changeover
occurred. Would appreciate solu-
tion by Friday, next week. Thanks.
I
Want to work on a challenging assignment like this? If you have better ideas to contribute, and you're looking
A new member of the manufacturing engineering team for challenging assignments and the rewards that come
at Ford Motor Company does. Today his job may be from solving them, come work for the Better Idea company.
establishing the manufacturing sequence of a new engine. See our representative when he visits your campus. Or
Tomorrow, it may be determining the manufacturing feasi- send a resume to Ford Motor
bility of a new product idea. Company, College Recruit-
To assist in solving assignments like these, our people ing Department. The
have a giant network of computers at their service. Com- American Rood, Dear-
plete testing facilities. The funds they need to do the job born, Michigan 4812). An
right. equal opportunity employer.
^yy^
Engineers, Mathematicians:
At NSA, our successes depend on yours.
Because of the nature and scope o(
the National Security Agency's
mission, our successes are in direct
relation to your achievements.
At NSA, we are responsible for
designing and developing secure/
invulnerable communications and EDP
systems to transmit, receive and
analyze much of our nation's most vital
information. The advancing technologies
applied in this work are such that
they will frequently take you beyond
the known and accepted boundaries
of knowledge. Consequently, your
imagination and resourcefulness are
essential qualifications for success.
The Career Scene at NSA
ENGINEERS will find work which is
performed nowhere else . . . devices
and systems are constantly being
developed which are in advance of any
outside the Agency. As an Agency
engineer, you will carry out research,
design, development, testing and
evaluation of sophisticated, large-scale
cryptocommunications and EDP
systems. You may also participate in
related studies of electromagnetic
propagation, upper atmosphere
phenomena, and solid state devices
using the latest equipment for
advanced research within NSA's
fully instrumented laboratories.
MATHEMATICIANS define, formulate
and solve complex communications-
related problems. Statistical
mathematics, matrix algebra, and
combinatorial analysis are but a few
of the tools applied by Agency
mathematicians. Opportunities for
contributions in computer sciences and
theoretical research are also offered.
Career Benefits
NSA's liberal graduate study program
permits you to pursue two semesters of
full-time graduate study at full salary.
Nearly all academic costs are borne by
NSA, whose proximity to seven
universities is an additional asset.
Starling salaries, depending on
education and experience, range from
$8845.00 to $15,000.00, and increases
will follow systematically as you assume
additional responsibility. Further, you
will enjoy ttie varied career benefits
and other advantages of Federal
employment without the necessity of
Civil Service certification.
Check with your Placement Office for
further information about NSA, or write
to: Chief, College Relations Branch,
National Security Agency, Ft. George
G. Meade. Md. 20755, Att: M321
.
An equal opportunity employer, M&F.
Campus Interview Dates:
February 21
national
security
agency
where imagination is the essential qualification
Iin this issue
PEOPLE IN TRANSIT- HANDLE WITH CARE
In this issue Technograph fo-
cuses on man's ability to fit into
the mechanical transportation sys-
tems he has devised. While prag-
matically providing a solution to
our need to travel, today's trans-
portation systems leave much to
be desired in terms of effectiveness
in the context of the total environ-
ment and human values. The im-
portance of the engineer's role in
developing and communicating the
technical component of this prob-
lem must be emphasized.
Ralph Nader, while addressing
Technograph in a statement we
entitled To Engineering with
Love criticizes the present auto-
mobile transportation system. In
addition, he emphasizes the need
for a deeper commitment to the
public interest and more freedom
for engineers from restraints im-
posed by employers.
Roy Nakamura, senior; G. E.
In a Necessary Evil, Roy Naka-
mura discusses urban transporta-
tion systems with regard to their
social and economic constraints
as well as technical feasibility.
George Stupp, senior, EE
The Car, Man's Best Friend
written by Dennis Green and
George Stupp reviews safety fac-
tors that should be considered in
auto design. They stress the impor-
tance of the human factors aspect
of transportation by discussing the
driver as well as the vehicle as a
cause of accidents.
Dennis Gr-een, freshman, Aero
Campus Action brings the trans-
portation problem to the U. of I.
as it reveals efforts by the CE
Department to regulate campus
traffic flow. Also, John Pauly
reports on a research project at
the Coordinated Science Labora-
tory to study the effects of trans-
portation on urban growth. In par-
allel, Prof. Leo P. Kadanoff dis-
cusses a course he plans to teach
concerning the role of technology
in determining patterns of life in
the cities.
The Student, the Technology by
George Stupp is devoted to Wheels
on Wheels, a student design proj-
ect that adapts a standard vehicle's
control systems for operation by
a quadriplegic.
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editorial
What's the Use of Being Professional?
Despite public opinion, transportation technology is an amaz-
ingly advanced study not only from the standpoint of man's abil-
ity to economically produce faster, more reliable vehicles, but
also from the standpoint of his overall transportation system.
Transportation technology is indeed an engineering master-
piece. Unfortunately, this cannot be said with respect to the
existing system. That which could be an engineer's dream come
true continues to be a politician's nightmare.
The problem of developing an efficient transportation system
is more of a political issue than a technical one. Of what avail
are the most ingenious of planning techniques if the more desir-
able plans do not materialize? To promote these plans, transpor-
tation systems engineers need the support of their professional
societies. To a great extent, these societies should be responsi-
ble for presenting the political and industrial powers with the
relative merits of alternative transportation patterns using
concise and vivid but strongly supported arguments. In so doing,
engineering professional societies will not only promote a more
efficient and humanly compatible transportation network, but in
addition, they will be acting as truly professional organizations.
6 TECHNOGRAPH January, 1969
Because we've tripled our sales in a short decade,
we have substantial ground-floor opportunities
to offer you. Right now. And we need you on the
job. Not in school. So we won't waste your first
si.x months in time-consuming, formal training
programs.
During your first year with us, you'll gain
at least si.x months more get-ahead experi-
ence than you probably would elsewhere.
Which can mean a lot when you're startingAfteryour
firstyear
with Celaiiese
youll have
18 months
ofeM3erience.
Sound good? It is. But there's a catch. We expect a
lot from you. But we offer even more. Like encourage-
ment to explore a variety of projects. Help in broad-
ening your professional
viewpoint. A chance to
move ahead as fast you
can. And rewards based on perform-
ance. Not on how old you are or how
long you've been with us.
So, if you think of yourself as com-
petent, imaginative, flexible, and have
a degree in chemistry, chemical or
mechanical engineering, industrial
engineering, market-
ing or accounting,
come help us both
grow.
We're already pretty big. But not yet stuffy. Dur-
ing the past ten years, our sales have zoomed
from $3 1 8 million to over $1.1 billion. And that's
just the beginning.
Talk us over with your faculty and placement
officer. See our representative when he's on your
campus. Or write now to: John B. Kuhn, Man-
ager of University Recruitment, Celanese Cor-
poration, 522 Fifth Avenue, N.Y., N.Y. 10036,
an equal opportunity employer
CEIANESE
write-in
ATTN:
MRS. CHAPMAN
Dear Editor,
In the November issue of Tech-
nograph there appeared an article
which was both interesting and
disappointing. Entitled "Can Sum-
mer Experience Help?," the article
praised those students whose in-
itiative led them to rewarding
summer jobs. The impression that
I received was that this kind of
experience would be beneficial to
any engineering student.
The article, however, presented
no information concerning the
availability of summer work of this
nature. In brief, unless a student
is an upperclassman, he has very
little hope of getting a summer
job even remotely connected with
engineering or any other technical
subject. Herein lies a tale.
Once upon a time, a freshman
engineering student walked into
the Engineering Placement Office
.and inquired about summer jobs.
In turn he was asked whether or
not he was a junior. When he re-
plied that he was but a lowly fresh-
man, he received a pitying look and
the information that summer jobs
were rather scarce for freshmen
(or sophomores, for that matter).
There is little doubt that
summer experience can help, so
why isn't more of it available?
Industry would certainly benefit
by having more experienced and
better educated graduates avail-
able. The university would benefit
from the same kind of student,
considering that many undergrad-
uate courses are taught by grad-
uate assistants. And if any thought
were given to the students, it
would be conceded that he would
benefit.
If there are doubts about this
situation, refer to the article men-
tioned. All four students inter-
viewed are seniors.
Sincerely,
Russell R. Atkinson
RICOCHETING
ARROWS
Mr. Hanson:
Re: Slings and Arrows, Tech-
nograph, November 1968, pp.
26-27
At a time when many students
are attempting to convince the
administration they are mature
enough for more voice in their
world, can the editorial staff of
the Technograph consider them-
selves responsible young adults?
Would you believe old children?
Robert E. Miller
Associate Professor, T&AM
yN e grew up sealing aircraft, missiles, rockets. And our ideas are still
advancing the art. C/R mechanical seals are on almost every aircraft
or aerospace program you can name. We're quahfied by propulsion,
airframe, missile and many sub-system contractors. We are meeting
requirements for main engine, gear box, fuel control, instrument and
many other applications.
For engineering careers - broad in scope and responsibility • con-
tact P. D. Randall for specific information.
'%] MECHANICAL SEALS
"^•^ CHICAGO RAWHIOE IVlAIMOFACTOFJIMC COWlPAMV
Street. Elgin. Jir. 60121 • Offices In principal U.S. cities and BranUord, Ont.
'QUITE MISLEADING
"
To the Editor:
This is written in connection
with the editorial in the November
1968 issue of Technograph entitled,
"Freedom (from Specialization)
Now!"
While I concur in most respects
with the idea that today's engi-
neering student must exercise a
greater voice in determining his
course of study, I consider the
subject editorial to be naive and
quite misleading. It can only be
hoped that your other readers will
also regard the editorial with ap-
propriate skepticism.
Certainly, engineers and scien-
tists involved in industrial re-
search, development and engineer-
ing programs are frequently faced
with the necessity for crossing the
conventional boundaries of spe-
cializations as they are generally
structured at universities. And,
the ability to think well in terms
of analogies, and to generalize and
correlate specific knowledge is a
valuable asset to any engineer or
scientist. Furthermore, I agree
with what I believe is an implica-
tion of the editorial that the divi-
sions made in subject matter at
universities are sometimes arti-
ficial, and may in some cases lead
students to compartmentalize their
thinking in unfortunate ways.
Such mental compartments do
exist, for I have undergone the re-
freshing experience of having the
walls of some of my own removed.
However, I would not be quite
honest were I to allow my teachers
or "the system" to assume all the
blame for my deficiencies along
this line.
In the subject editorial, we find
a statement to the effect that
"... the person with the broadest
background would become the
leader . . ." Breadth of background
is indeed an important characteris-
tic of most real leaders. Those who
develop managers for business and
industry usually recognize this,
and advise persons aspiring to exe-
cutive responsibility to get a lib-
eral education in addition to (or
even rather than) professional or
technical education. However, let
us remember that all cannot lead.
There are qualities other than
mere breadth of background that
are essential to adequate leader-
ship. Most must follow, and they
must follow well. Our society
would fail were it not for hundreds
of thousands of highly skilled, very
narrowly trained or educated spe-
cialists. For example, I doubt that
the writer of the editorial would
recommend that one engage the
• ILLINOIS
UrUning LampanU Dmsmn or AJdressagnph Multignph Corp
A BRIGHT YOUNG ENGINEER
CAN CHANGE DREAMS TO REALITY
AT [S] BRUNINB
COMPANY DESCRIPTION
Bruning is a major manufacturer of copying machines and
materials for both office and engineering reproduction re-
quirements. We manufacture and sell a complete line of
electrostatic and diazo copying machines and supplies.
LOCATION AND ENVIRONMENT
We are located in Mount Prospect, Illinois, a pleasant
residential suburb 30 miles northwest of downtown Chi-
cago. Our location provides easy access to good schools,
universities, cultural activities and recreational facilities
in metropolitan Chicagoland.
FOR MORE INFORMATION WRITE TO
J. A. Hoelscher
Charles Bruning Company
1800 West Central Road
Mount Prospect, Illinois 60056
An equal opportunity employer M/F
services of even the most broadly
educated and capable manager of
a large corporation to perform,
say, a brain surgery. Indeed, one
would seek an individual highly
specialized in performing the
needed operation. Yes, we need
specialists as well as those more
liberally educated. Most of the
great discoveries of the past, most
of the great music, and most of the
great art have been produced by
lopsided, heavily specialized, un-
rounded indivduals. There are ex-
ceptions to this statement, of
course, but not many. Indeed, it
is now unlikely in many areas of
science and engineering that a per-
son can make any contribution of
substance without first becoming
highly specialized.
Reference is made in the editor-
ial to a statement by James E.
Webb, former head of NASA, who
criticized the university structure
for being basically discipline-
oriented rather than mission-
oriented "... like the rest of the
world." It seems to me that a ma-
ture, educated, critical thinker
would not accept that statement
as easily as the writer of the edi-
torial apparently has. There is
value in some people being mis-
sion-oriented, of course. But we
must realize that when spokesmen
from NASA and the Department
of Defense talk about "mission
orientation" they are probably re-
ferring to the development of
specific devices— e.g., specific
missiles, specific spacecraft, speci-
fic aircraft, specific weapons sys-
tems for specific space or war mis-
sions. Furthermore, we should un-
derstand that the "disciplines"
at universities are indeed general-
izations that have developed from
a myriad of special cases or "mis-
sions." If university education
were essentially mission-oriented,
say in the sense of tackling specific
modern problems, the students
produced would be more narrow
and more specialized than those
produced by a discipline-oriented
situation. Imagine majoring and
getting degrees in subjects like
SNAP reactors, or the Los Angeles
smog problem, or Apollo space-
craft! You must be kidding! It
would be equivalent to an appren-
ticeship situation. Do you really
think that we should orient a uni-
versity in this fashion?
It would probably be worthwhile
for the editors of Technograph
to consult students and faculty at
UCLA where a program of com-
mon engineering education has
been in progress for a number of
• ILLINOIS
YOUR CAREER STARTS HERE
BODINE ELECTRIC COMPANY is a manufacturer of high grade fractional horsepower motors and
gear reducers used in Instrumentation, Data Processing, Office Equipment, Therapeutic Instruments
and Equipment, Machine Tools, etc.
This is a highly engineered product and we have openings for MECHANICAL and ELECTRICAL EN-
GINEERS in our ENGINEERING, RESEARCH & DEVELOPMENT, and SALES DEPARTMENTS.
Engineers will have the opportunity to see their efforts in design and testing become a reality on
sophisticated apparatus of our customers.
If you are a mechanical or electrical engineer to be graduated soon, call collect, today, for an
interview. Area Code 312, 478-3515, or forward a resume to Bodine Electric Company, 2500 West
Bradley Place, Chicago, Illinois 60618, Attention: Mr. L.G. Selbach, Chief Engineer.
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years. Certainly there are advan-
tages to that type of approach.
But I am sure that there are also
problems.
The university in educating
people must educate both "chiefs"
and "Indians," both generalists
and specialists. We need mission-
oriented, device-oriented engi-
neers and scientists, of course. But
we also need highly qualified
people to pursue phenomena-
oriented, basic research that has
nothing to do with any "mission."
For as Dr. Lee Dubridge, Cal-
tech's president, recently pointed
out, today's basic research be-
comes tomorrow's applied re-
search.
The drive to obtain greater qual-
ity in education and more involve-
ment and freedom on the part of
the engineering student in de-
termining his course of study is
commendable and should be wel-
comed. But it should be carried out
in wisdom with the realization that
changes are sometimes difficult
to reverse. Let us be reasonably
sure that any projected scheme
is indeed an improvement over
what we have.
Respectfully,
J). D. Brown
Associate Professor of
Ceramic Engineering
(The Editor in 302 Engineering
Hall encourages everyone to parti-
cipate in writing this page.)
Jid/nwiral
CORPORATION
MARK OF QUALITY THROUGHOUT THE WORLD
% ILLINOIS
Founded in 1934, Admiral is a major manufacturer of tele-
visions, radios, stereo, and hi-fidelity equipment, and military
electronic equipment. It is also a large-scale producer of ap-
pliances, including refrigerators, freezers, air conditioners, and
ranges, With headquarter offices in Chicago, and plants in the
Midwest, the company conducts an active business through dis-
tributors on a world-wide scale.
Chicago serves as the location for Admiral's Research &
Development Division for Consumer Electronic Products, the
Color Tube Disision, the Government Electronics Division, and
the Headquarters Offices. There are two other plants in Dixon,
Illinois which manufacture radios, stereo equipment, and black
&, white televisions. The Color Television Set plant is in Harvard,
Illinois; Midwest Manufacturing subsidiary for appliances is in
Galesburg, Illinois; and radio and television component part plants
are in McHenry, Illinois. Outside the United States, plants are
maintained in Canada and Mexico.
Admiral is engaged in the design and manufacturer of a wide
selection of home entertainment equipment and appliances. Its
engineers are constantly investigating new techniques to improve
television and radio equipment and standard household appliances.
Challenging opportunities exist with Admiral for engineers
and sceintists who are interested in designing, developing, and
manufacturing electrical and electronic equipment, as well as
color cathode ray tubes.
The following types of technically-trained individuals are
constantly being sought;
• Industrial Management Trainees • Mechanical Engineers
• Electronic Engineers • Physicists
Admiral offers its employees a broad program of fringe benefits,
including major medical coverage, life insurance, a tuition refund
plan to encourage advanced study, holiday pay, profit-sharing,
and a retirement program.
FOR MORE INFORMATION WRITE TO OR CALL TODAY:
Mr. George Schechtel, Admiral Corporation
3800 Cortland, Chicago, Illinois 60747
Phone: (312) 292-2600
An Equal Opportunity Employer - m/
f
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Graduating EE's . .
.
You'll go farther,
faster at ECl
Here are 6 good reasons why your career gets off
to a faster start that carries you farther at ECl
in sunny St. Petersburg, on Florida's sub-tropical
Gulf Coast.
1. IMPORTANT PROGRAMS — ECl has a reputa-
tion for pushing the state-of-the-art in electronic
communications and developing sophisticated
equipment and systems that exceed specifica-
tions. For instance, ECl developed the world's
first 1-KW airborne UHF transmitter, the first
airborne electronic switching system and the
first solid-state multiplex system designed spe-
cifically for airborne use. As a result, ECl gets
chosen to work on the critical programs and you
get to grapple with important problems that
demand creative solutions.
2. VISIBILITY— ECl is large enough to let you fol-
low your imagination, but small enough to make
sure you and your ideas don't go unnoticed.
3. RESPONSIBILITY — Being a medium size com-
pany, ECl delegates more responsibility to each
individual. You'll get meaty engineering as-
signments developing advanced circuitry, real-
time satellite communications, and ultra-reliable
equipment plus setting new standards in micro-
miniaturization. You'll grow faster because of it.
4. VERSATILITY— ECl engineers work on projects
from applied research and advanced develop-
ment through prototype and product design.
You'll learn more at ECl.
PROMOTABILITY — You'll do more and learn
more at ECl. And, you'll be known for your ac-
complishments. As a result, you'll find promo-
tions come faster.
STIMULATING ENVIRONMENT— At ECl you'll
work with leading figures in communications,
and you'll be encouraged to take advantage of
ECl's full tuition refund program for postgraduate
studies. You'll work with the most modern instru-
mentation and laboratory facilities available.
And, you'll enjoy spending your leisure time in
sunny, sub-tropical St. Petersburg as much as
you'll enjoy your job.
INVESTIGATE ECl
Be sure you investigate the opportunities that await
you at ECl. Write to Paul Jordan, Supervisor of
Professional Placement, P.O. Box 12248, Electronic
Communications, Inc., St. Petersburg, Florida 33733,
Or, arrange an interview on your campus through
your college placement office.
5.
6.
ELECTRONIC COMMUNICATIONS, INC.
St. Petersburg Division A subsidiary of NCR
An equal opportunity employer (M & F).

WeLcome to the
cold, cruel world.
Of course, if your father's a millionaire, or you're about to
marry an heiress, you have no problems. But, if not, then
there's only one sensible thing to do. Come to work at
Allison Division of General Motors.
There's nothing cold or cruel here. Just the opposite. Par-
ticularly if you're an engineer w/ith big ideas. Aerospace
projects? Allison's got them. Turbofan. Turbojet. Turbo-
prop. Turboshaft. Military and commercial applications
right across the board.
Maybe you're more down-to-earth. Fine. Some of Allison's
advanced military vehicle projects will be more your cup
of tea. Like the new M551 General Sheridan, for instance.
The powershift transmission, of course, is our specialty,
and even the gun launcher is an Allison brainchild.
There's more. And you can be part of it. Take your time.
Check them all. But don't forget Allison. Remember, life
can be beautiful . . . even without an heiress.
Send for Allison's new brochure: Destination Tomorrow.
Write: Ken Friedlein, Scientific Placement, Dept. 300,
Allison Division of General Motors, Indianapolis, Ind. 46206.
^\11ison
An equal opponuniiy employer M/F
GM
Can tliere be this kind of excitement in engineering?
TryXerox and see
I data collection i
rd number and type of operations
^Rochester is in the upper New Yorl( State region
noted for its fine hunting of all kinds.
You've forgotten the rising long before dawn and the drive along
deserted roads. Now the morning is still and crisp; the waist-high
weeds are perfect cover. You work through them carefully, quietly,
expectantly. Then—the multi-colored explosion of a flushed bird*,
beating up in a blur of speed and sound. The over-and-under is at
your shoulder by pure reflex . . . you lead and squeeze . .
.
This is the age-old excitement of the hunt, the instant coordination of
mind and muscle against the finely-honed instincts of your game.
Engineering offers a kindred excitement, or should. The stalking of
ideas, the shooting down of tough and wily technical obstacles, the
well-trained engineering mind against the complexities of nature-
But too often today, this excitement is lost in routine and fragmented
assignments or a company climate in which engineering is taken for
granted. Which is why, if you're hunting for professional excitement,
it's worth looking into the opportunities at Xerox. Your degree in
Engineering or Science can qualify you for some intriguing openings
in fundamental and applied research, engineering, manufacturing
and programming.
We're located in suburban Rochester, New York. For details on openings,
write directly to Mr. Roger Vander Ploeg, Xerox Corporation, P.O. Box
251, Webster, New York 14580.
XEROX
An Equal Opportunity Employer (m/f
)
A NECESSARY EVIL
by Roy Nakamura
Urban transportation is very much like marriage
as seen through the eyes of the confirmed bachelor.
He believes that marriage is not valued per se but
only because of lower tax rates and fulfillment of social
and family expectations. Similarly, urban transporta-
tion is valued not for what it is but for what it brings,
such as the satisfaction of one's job and its financial
returns. If people didn't have to satisfy tribal mating
customs, they wouldn't marry. If people didn't need
money, they wouldn't commute. Thus he concludes
that commuting and marriage, good or bad, are neces-
sary evils.
Having shown that wheels and love make the world
go round, we will proceed to examine intracity move-
ment, leaving the study of amour to Masters and
Johnson.
ROADS
Urban transportation is quite a complex activity
related to the social and economical functions of the
city. It is the circulatory system of the municipality.
Roads are the framework of the circulatory system.
Urban planners classify four kinds of roads in the city.
They are:
the expressway
the major arterial
the collector
the local streets
The expressway is devoted entirely to carrying
large volumes of traffic at relatively high speeds.
Broadly speaking, one mile of expressway adequately
serves 10,000 urbanites.
The major arterial and the collector carry traffic
within a certain area of a city. The collector connects
individual areas with the major arterial systems.
The principal difference between a collector and major
arterial is the length of trip, which in a collector may
be less than one mile. Eight miles of arterial or collec-
tor route adequately serve 10,000 city dwellers.
The sole function of local streets is to provide ac-
cess to adjacent land. Although they make up the larg-
est proportion of total street mileage, the smallest pro-
portion of vehicle miles traveled are on these local
routes.
Is this existing road system capable of coping with
the mounting problems of transportation? Before an-
swering this, the major technical problems and ideal
solutions should be discussed.
PROBLEMS OF TRANSPORT
Eighty percent of the passenger volume in travel
to and from the city is concentrated during only
twenty hours of the week. These sharp peak traffic
periods lead to high operating costs as the capacity
for meeting peak loads is very much greater than the
average capacity required.
Is the automobile a satisfactory basis for the tomor-
row's urban transit problem? In the future will intra-
urban travel by car or by a specialized mass transit
system be best for all concerned? This question can be
answered most easily in the future, after the fact.
Tomorrow's transit systems must be built today,
however, so now is the time to decide.
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There are three major mass transit difficulties.
They are the collection problem, the delivery prob-
lem and the peak problem.
The collection problem arises from urban sprawl. It
is difficult for any system to efficiently collect pas-
sengers from highly dispersed suburbs. For the typical
commuter train this makes for more stops, slower
performance, and higher operating costs.
The delivery problem is aggravated by the fact that
industrial areas are moving increasingly out of cities
toward the outskirts, making the existing highly cen-
tralized systems obsolete. The general dispersal of
functions and activities within metropolitan areas
has made the existing systems less efficient in point
to point delivery of passengers.
THE CASE FOR CARS
Automobiles are an ideal solution to the individual's
collection and delivery problems. However, it doesn't
take a traffic expert to see that the solution to the peak
traffic period problem will be harder to find. Auto-
mobiles are expensive to buy and maintain. They get
tied up in heavy traffic, which results in uncertain
arrival times. Safety, comfort, and convenience rapidly
lose their meanings in a smog enshrouded, eight a.m.
traffic jam. Why then do people continue to drive
cars?
People want privacy, storage capacity, guaranteed
seating, freedom of dependence on scheduled de-
partures and intangible satisfactions of taste, individ-
uality, and ownership. These all add up in favor of use
of the private auto. Furthermore, RAND Corporation
studies indicate that while average auto costs are
about ten cents a mile, the average driver is aware
only of daily out of the pocket costs, which are sub-
stantially lower. People consider their car to be an
extension of their home. Drive in banks, restaurants,
and movies are a part of the American way of hfe.
Although the auto is not a technically elegant solution
to the urban transportation problem, it is socially
engaging because of its adaptability, social prestige,
and acceptability. People like cars.
If, for the time being, the automobile is here to stay,
then additional land eating highways will no doubt be
built, and more vehicles will be added to the already
congested city streets. It has been estimated that be-
tween 1962 and 1972 an amount of land equal to the
areas of Baltimore, Washington D.C., San Francisco,
and Buffalo will be covered with concrete. Even now
Los Angeles is literally a parking lot; 50% of it is un-
der cement. New highways do not necessarily relieve
problems of congestion but can merely create new
ones as new center of population and industry are
the aftereffects of new roads.
THE RAILROAD: HERO IN HIDING
What can save us from this vicious circle? Hiding in
the weeds a mass transit hero exists who may emerge.
He is none other than the flanged wheel on steel rail
system. He is none other than the railroad.
Despite the new technology available to planners,
there is a strong case for maintaining the rail system
as we know it. Justification is supplied by one of this
campus' local transportation experts (and consultant
to the Governor's High Speed Rail Transit Commis-
sion), Dr. William W. Hay of the Civil Engineering
Department. In a report to the Governor and the
Seventy-fifth General Assembly, Dr. Hay points out
that the existing rail network is a viable alternative to
the mass transit problem because:
1. high initial costs associated with new con-
structions and right-of-way acquisitions are
avoided.
2. railroads have high capacities. One track of
transit carries the equivalent of twenty
lanes of highway.
3. low propulsive force is needed.
4. railroads have low susceptibility to weather.
5. railroads have sure, dependable guidance.
6. railroads have exclusive use of roadway.
7. there is little potential danger in event of
power failure, (as there might be in being
stranded in overhead monorail systems).
8. no startling technological innovations are
required, merely changes in track and
catenary structures, improved suspension
systems and brakes, more powerful
motors.
9. high speeds are not needed. For the standing
strap hanging commuter, human tolerances
for acceleration and deceleration are about
3 mi/hr/sec. In a system with average
station spacings 2 1/2 miles apart and the
station loading and unloading times fixed at
15 seconds, a maximum speed of 80 mph
results in an effective speed of only 55 mph.
A maximum speed of 100 mph results in an
effective speed of only 59 mph for the same
system.
January, 1969 TECHNOGRAPH 17
FIRE DRILLS AND TRAFFIC JAMS
If increasing the maximum velocity of trains does
not significantly hasten the journey, what will accomp-
lish this end? In a grade school fire drill, children run-
ning down the halls only adds to the level of excite-
ment which may result in confusion and chaos. Traffic
control is the key to efficient movement. Passenger
control and train control are areas where greater
efficiency and speed will hasten the journey.
Computers expedite train travel in much the same
way that a general calm attitude expedites a grade
school fire drill. The computer system can keep track
of trains, individual cars, and maintenance schedules
for cars and engines, and it can predict passenger
demand. Train protection requires a high reliability
system to maintain proper train intervals, detect
right-of-way type hazards, and provide emergency
stop operations. The computer system can do this
too.
Passengers can be more efficiently handled through
the automation of two basic systems. They are the
automatic fare collectors and the passenger control
gates.
First introduced at London in 1964, the automatic
fare collector has shown by its success that a self
service system of collecting and validating fares is
workable. Operating like a soft drink machine, desired
destinations instead of desired flavors are chosen.
Graduated fares are facilitated by automation result-
ing in more patronage and overall higher revenue than
flat rates.
For some years the Illinois Central commuter line
serving Chicago and suburbs has successfully operated
automatic ticket gates. Purchased tickets are inserted
in the machine where encoded information is valid-
ated.
In the immediate future major urban centers of the
world will scrutinize a West Coast effort in comput-
erized commuter train operation, using passenger con-
trol and train control devices described above. Called
the Bay Area Rapid Transit (BART) it will serve San
Francisco and surrounding areas. BART will hope-
fully serve as a model to the many cities (like Huston)
where minimal mass transit facility exists and auto-
mobiles are absolute necessities.
WHATS NEW SPIRO? (SOCIAL EFFECTS
OF TRANSPORTATION)
City expressways have been compared with the
effects of the passage of a tornado or the blast of an
atom bomb. Increasingly there are complaints that
city expressways destroy neighborhoods and property
values, defile parks and monuments, and create new
slums. Property owners, conservationists, architects,
planners, and public spirited citizens are agitated
when expressways rip through valued parks and
settled neighborhoods, block waterfront views, and
displace slum residents having no where else to go.
Prior to the 1968 Presidential election, Maryland
was convulsed in a bitter public outcry against a pro-
posed highway. Twenty-four miles of interstate high-
way so rubbed against the grain of Baltimore citizens
that 1) the Baltimore Sun objected to any more high-
ways at all, 2) business interests could not agree on the
locations of the planned interchanges, 3) Negro leaders
protested that freeways serve only suburbs, while
displacing Negros and 4) cultural leaders objected to
the fact that the new expressway would cut through
Federal Hill, a historic site where wives of sailors
watched for clipper ships to come into port.
Enter Governor (at the time) Spiro Agnew, who
turned to the "design concept team" idea. Like an
exciting new recipe, the team consisted not only of
highway engineers, but also specialists from seemingly
unrelated fields. While not as colorful as a Mission
Impossible team ("should you decide to accept, the
Governor will disavow any knowledge of you. . .")
this group of architects, landscape architects, sociol-
ogists, economists, housing experts, acoustical and
lighting engineers, and even color consultants did have
quite a mission. To keep local pressure on the team
minimal, the Governor hired San Francisco architect
Nathaniel Owings of Skidmore, Owings and Merrill
to head the task force.
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Some questions that would be answered included:
1. What would the expressway look like?
2. What views would be blocked?
3. What noise would be created?
4. What people would be displaced, and where
would they go?
5. What would be the economic effects?
6. How would the atmosphere of the new area
be affected?
7. What should go alongside the expressway
(housing? shops? plants? warehouses?)?
Although their work is yet uncompleted, the main
point of their efforts is evident: our departments of
transportation have opportunities to do more than
just build roads.
THE IMMEDIATE FUTURE
OF URBAN TRANSPORTATION
Will highways and modes of travel as we know them
change in the immediate future? The answer is a
highly probable no; for several reasons:
1. Safety, despite the highly publicized shortcom-
ings of human driving, it will be quite a while before
electronic devices can be as relatively failsafe as
humans, as demonstrated by a drivers' ability to avoid
countless opportunities for accidents.
2. Internal combustion engines: This is not likely to
be replaced by an electrical or other propulsion system
for at least twenty years. Many experts feel, however,
that the gas turbine engine will be the next evolu-
tionary step in engine development.
3. Lag time: It is generally agreed that before new
systems become operational a minimum time lag of
about 20 years (some experts say 50 years or about
the year 2020) is necessary. During this period legisla-
tive, developmental and construction obstacles must
be overcome.
General American's Rollway System may be one of
the first of the auto transportor land fej-ries. Autos
placed on modified tracks may exceed 150 mph without
being subject to the uncertainties of high speed free-
way driving.
Using air jets or gravity vacuum devices, tube trans-
portation similar to messenger systems in department
stores may reach speeds upwards of 1000 mph. One
hundred years ago New York City tried this idea
before building its elevated trains. The major problem
at that time, excessive cost, is still here today. Tunnel
experts estimate outlays of $10 million per mile for this
system, nearly three times greater than the $3.7
million per mile cost of expressways.
THE FAR FUTURE OF
URBAN TRANSPORTATION
After the lag times the pipe dreams of science fiction
writers Heinlein, Clarke and others will become real-
ities. Here is what is in store for tomorrow.
Elevated systetns in monorail or duorail, overriding
or suspending forms are feasible for the future. The
problems to be overcome include high speed switch-
ing, sway minimization, and excessive vertical clear-
ance. These systems will probably be most useful for
shuttle service between airport and city and become
the equivalent of the major arterial to tomorrow's
expressways.
CONCLUSION
Philosophically transportation can be looked at as
not only a matter of moving things but also as a means
of improving urban environment. Expressways should
not be devices to move the well-to-do through blighted
areas faster. Subways should not be built to keep the
poor from seeing how bad things are on the surface.
(In studying transportation it should be remembered
that the principal problem of the cities is not how to
move, but how to live). Improving living conditions
can do more than anything else to reduce the need for
moving. In this sense the necessary evil, urban trans-
portation, is not a problem but a solution brought
about through technology.
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in the next few years,
Bechtel engineers will be:
CONTINUING TO LEAD IN NUCLEAR DEVELOPMENT
HELPING TO CONTROL POLLUTION
SOLVING MASS TRANSPORTATION PROBLEMS
PROVIDING MASTER PLANNING FOR URBAN AND INDUSTRIAL DEVELOPMENT
SERVING INDUSTRY WORLD-WIDE AS DESIGNERS, CONSTRUCTORS, AND PROJECT MANAGERS
what will you be doing?
Bechtel Corporation has been a world leader
in Engineering, Project Management and Con-
struction for two thirds of a century, serving
industry and government in such areas as
conventional and nuclear power, metallurgical
processing plants, refineries, chemical and
petrochemical plants, pipelines, various hydro-
related applications, mass transportation faci-
lities, and land use and development.
Bechtel engineers provide complete profes-
sional services, from economic feasibility
studies and conceptual estimates to design,
construction and pre-operational plant testing
and start-up.
Bechtel encourages and supports continuing
education and professional development. In-
ternal technical and management development
programs provide the engineer with maximum
opportunity for personal and professional de-
velopment. A tuition refund plan and profes-
sional fee reimbursement program are also
provided.
If you are a Mechanical, Electrical, Civil,
Chemical, or Nuclear Engineer and want to
learn more about a career in engineering and
design, conceptual estimating, or construc-
tion, see your college placement officer or
contact:
David E. Ripley
College Relations
Bechtel Corporation
50 Beale Street
San Francisco, California 941
Bechtel is an equal opportunity employer.
Bechtel Corporation
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Engineers and Builders for Industry
SAN FRANCISCO ' Los Angeles • New York • Houston • Washington. D. C.
CANADIAN BECHTEL LIMITED. Ontario • Alberta • British Columbia • BECHTEL FRANCE S A.. Pans
BECHTEL INTERNATIONAL COMPANY. The Hague • BECHTEL INTERNATIONAL LIMITED. London • BECHTEL PACIFIC CORPORATION LIMITED, Melbou
Engineering and Science at IBIVI
"The interdisciplinary
environment keeps you
technologically hotl'
"Working in data processing today pretty much
means you work In a broad spectrum of tech-
nologies," says Nick Donofrio.
An Associate Engineer at IBIVI, Nick is a
1967 graduate in Electrical Engineering.
He's using his technical background
to design circuits for computer
memory systems.
"Circuit design used to be a narrow
job," he says. "Today it can take you
intothefrontyardof halfadozendif- -^
ferent fields. In my job, for exam-
ple, I consult with systems design
engineers, chemists, physicists, y
metallurgists, and programmers." ^
Keeping up
The interdisciplinary environment
at IBM helps an engineer or scientist
keep up to date technologically. As Nick
puts it, "You're constantly exposed to what's
happening in other fields."
IBM needs technical graduates to work in
research, design and development, manufactur
ing, product test, field engineering, and space and
defense projects. We also need technical people
in programming and marketing.
Check with your placement office
If you're interested in engineering or science
at IBM, ask your placement office for more
information. Or send a letter or resume to
Mr. Irv Pfeiffer, IBM Corporation, Dept.
CA2020, 100 South Wacker Drive,
Chicago, Illinois 60606.
We'd like to hear from you even if you're headed
for graduate school or military service.
An Equal Opportunity Employer
IBM
"There
are lots of
big companies.
What's so good
about yours?"
Here's what: at IH you won't have to stand
in line waiting for responsibility. You'll get it.
Right from the start.
And you won't be pushed into a job
that leads to nowhere.
You'll move up on your merits. The sooner you can
cut it, the quicker you'll move.
You see, we're looking for the thinker. The innovator.
The type of guy who has lots of imagination
and plenty of guts. (It takes guts to make decisions
and stand up for your ideas.)
You'll have to be on the ball all right. But we'll
give you plenty in return.
For one thing, we're diversified. You'll find all kinds
of action in steelmaking, motor trucks,
construction or farm equipment. And lots of things in
research and development. (We've got some far-out
ideas on laser beam construction equipment,
solar energy and nuclear power.)
In other words, we're working on things that should
shape the future. Yours and ours.
So talk to your campus placement officer
about us. He'll give you the word on the jobs we have
in engineering, accounting, production
management and sales.
Sure, we're a big company. But we're big in
a lot more ways than just size.
INTERNATIONAL HARVESTER
Continuous casting, vacuum degassing and basic o
steelmaking in progress at IH Wisconsin Steel. Plant
of first in U.S. combining all three processes.
/N NEED FOR
CREATIVE ENGINEERING
-//- -i7\T^
Is UNDERSTANDING your thing ?
PULSE will help point out doors you can open.
TO THESE NOBLE ENDS
We, the staff of the Program for Undergraduate
Liberalization of Studies in Engineering (PULSE)
and the Editorial Board of Technograph maintain and
assert:
(1) that we wish to work with the faculty, adminis-
tration, and existing student bodies and thus have no
desire to usurp the responsibilities which are inherent-
ly, and by prudence and practicality, theirs;
(2) that we refuse to accept the concept of a huge,
unbending, callous, and hostile administration, a con-
cept which is, in some circles, becoming increasingly
popular. Such an opinion if realized can produce only
academic anarchy and is consequently self-defeating;
(3) that in many matters the faculty and adminis-
tration by virtue of their broader experience and edu-
cation are best prepared to make decisions concerning
the affairs of the College;
(4) that the faculty should make decisions concern-
ing purely academic matters, as they are charged with
the implementation of these decisions;
(5) that students have a unique perspective of the
educational processes of the College and each student
should determine to a greater degree the direction
that his education will take;
(6) that such a policy will give the student a greater
sense of commitment to and enthusiasm for his work;
(7) that this view is both in the best interests of
the College and in keeping with the spirit of an aca-
demic community;
(8) that the administration and faculty should ac-
tively encourage and support such activity and be pre-
pared to grant students the consequent power;
(9) that just as the faculty and administration have
rights, students have rights and these rights are not
and ought not be regarded as privileges;
(10) that the policy of in loco parentis has no place in
a modern university;
(11) that in the future an engineer's competence as
a creative and sensitive human being will be no less
significant than his technical competence. Engineers
must become sensitive to the social implications of
their work and be prepared to take responsibility for
rectifying social problems precipitated by technolog-
ical progress;
(12) that to prepare students for this responsibility
the College must review curricula and course content
to fill these rapidly changing needs;
(13) that the final goal of our efforts is to increase
and apply knowledge for the betterment of human
society.
Direct your problems and suggestions to the
PULSE office:
302 Engineering Hall
333-3558
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some decisions
are reiatlveiy unimportant.
Where you put
your engineering taient to work
is not.
As you contemplate one of the most important decisions of your life,
we invite you to consider a career at Pratt & Whitney Aircraft. Here,
you will find wide-open opportunities for professional growth with a
company that enjoys an enviable record of stability in the dynamic
atmosphere of aerospace technology.
We select our engineers and scientists carefully. Motivate them well.
Give them the equipment and facilities only a leader can provide. Offer
them company-paid, graduate-education opportunities. Encourage
them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage.
Reward them well when they do manage it.
And your decision is made easier, thanks to the wide range of talents
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL
• AERONAUTICAL • ELECTRICAL • CHEMICAL • CIVIL • MARINE •
INDUSTRIAL ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY
• MATERIALS SCIENCE • CERAMICS • MATHEMATICS • STATISTICS
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING
MECHANICS.
Consult your college placement officer—or write Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
Pratt & Whitney Pircraft
EAST HARTFORD AND MIDDLETOWN, CONNECTICUT
WEST PALM BEACH, FLORIDA
u
) AlBCED IR RAFT CORPORATION
To Engineering With Love
Ralph Nader has been hailed both as an eloquent
critic of a corrupt industry and, like Pat Paulsen, a
simple, everyday savior of America's destiny. In his
best seller, "Unsafe at Any Speed, " Nader accused the
Detroit auto manufactures of neglecting the problem
of auto safety —an accusation which led to the now
famous Congressional investigations on auto safety.
More than any other man or group of men he has been
responsible for the adoption of such crash safety items
as the collapsable steering column which has already
saved thousands of lives. Mr. Nader, a lawyer by
profession, thinks in terms of ideals, while engineers
think in ter~ms of technical solutions. He is concerned
that the corporate structure, in which most engineers
work, can discourage them from designing with due
regard for safety. His following remarks to engineer-
ing students deserve thoughtful consideration.
Dec. 1, 1968
Dear Miss McCallister:
Enclosed is a statement which you requested in your
letter of last month. Kindly send me several copies
of the issue in which it appears.
If you know of any engineering students who would
like to volunteer for summer work in Washington on
matters of safety, please have them write me and en-
close their resume. Thank you for your interest.
Sincerely,
Ralph Nader
Statement by Ralph Nader
for the Technograph
Getting around on the ground is one of America's
biggest businesses. At least one of every six retail
dollars goes for the building, upkeep and overhead
of surface transport systems— mostly to highway
transport. Such economic demand supports the auto-
motive industries and large segments of the rubber,
petroleum, steel, glass, concrete, construction and
other industries. Yet despite this massive allocation
of a nation's resources, the systems are in deep trouble
and the victims are people everywhere.
Let us consider the highway transport system
briefly. Its principal problems are inefficiency, pol-
lution, crashes and adverse effects on land use, es-
pecially in city and suburb. The benefits of the system
can never begin to justify the tolerance of the costs,
lost time and disruptions of its operation. A strong
case can be made for concluding that this massive pub-
lic problem, centering around the automobile, not only
constitutes a massive challenge to the engineering
profession but also represents this profession's tragic
failure. Parochial and vested economic interests have
persisted over the years in contributing to a wide gap
between applied technology and available technology
for efficient, safety highway transport. The necessity
to bridge this gap can be justified on hard, economic
grounds as well as on humanitarian bases. The dif-
ficulty is that citizens have not been told the facts, the
life-giving, mobility-enhancing alternatives, and the
reasons why economic interests block attempts to
develop more humane technologies. An economic
system— here the highway transport system— that
generates tremendous social costs on users and con-
tiguous residents without being required to take these
costs in calculating its investment decisions and how
it allocates resources for highway location, design and
vehicle design, is a system of harmful power without
responsibility. Some of the costs are: about $20 billion
yearly in property damage, medical payments, lost
wages, insurance overhead expenses and judicial and
police resources arising out of crashes dealing with
vehicles, an estimated $7 billion yearly in property
damage from vehicular pollution and serious impair-
ment of a nation's health; 53,000 dead, 150,000 totally
disabled and 4 1/2 million injured yearly; billions of
hours of lost time operating, as a chore, vehicles in con-
gested traffic patterns; depreciation and disruption of
city and suburb by concrete belts; serious noise pol-
lution, visibility impairment through smog, aesthetic
deprivation and so forth.
What does the engineer have to do with this?
Plenty; he takes orders from corporations and govern-
ment agencies and so unquestionably that his profes-
sional commitments have been subordinated to cor-
porate profit-motives and agency politics. His pro-
fessional commitments, if the canons of engineering
ethics are to be read seriously, cover a duty to maxi-
mize safety and efficiency, in accord with technological
capability, for the public. To the extent to which he
must over-ride his responsibility to the public by kow-
towing to his employer, the engineer is less of a free
man and less of a professional. The critical word is
"extent," because obviously hard choices are not al-
ways avoidable. What is so dismaying is the extent
to which the engineer's role is degraded by ac-
countants, stylists, and management's craving for
Mammon. In automotive design, for example, no en-
gineer would approve the way in which cars are de-
signed externally for maximizing pedestrian hazards
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on contact. No engineer would design seat and pas-
senger frame structure in the contemporary manner.
No engineer would approve the chrome eyebrows
called bumpers that hardly protect themselves and
thereby cost the motorist an estimated billion dollars
a year in unnecessary repair costs arising out of low
speed impacts. No engineer, given a creative go-ahead
by management, would have tolerated the infernal,
internal combustion engine that starts tearing itself
apart as soon as it leaves the dealer in its macabre
method of inefficient and polluting combustion. The
hearings on steam and other external combustion en-
gines held by the Senate Commerce Committee in May
1968 (and available on request) make engrossing read-
ing for engineering students who want to absorb de-
tail on the auto industry's technological stagnation in
this important area. Yet against these and many other
examples of harmful or costly stagnation, modern en-
gineering has developed a potential of increasing pre-
dictability if it is only utilized. Former Ford Vice Pres-
ident, Donald Frey, speaking at Purdue in 1966,
stated : "Invention can be predicted with a fair degree
of accuracy, and it can be scheduled. In the automobile
industry, our technology has advanced to the stage
that our engineers can invent practically on demand.
Almost any device we can dream up, the engineers
can make." With such capability, there arises an even
greater moral imperative to put it to work then hu-
man life and limb and a nation's mobility are at stake.
As technology run amuck creates more and more
momentous environmental hazards, the engineer be-
comes the most important technical architect for a
public policy of preventive medicine. For it is the en-
gineer who is in a position to foresee and forestall
these hazards by designing the system or the product
with such foresight. Some 250,000 Americans have
been impaled by rearward displacing steering columns
since 1900. The engineering remedy to avoid this le-
thal movement was known over a generation ago but
not applied until recently. For that number of years
the engineer's role was degraded.
In order for engineers to embody professional
status, they must appreciate and become committed
to the fullest grandeur of the engineering mission.
They must also attain a degree of independence from
corporate and other institutional restraints that arise
from their employment. These are the two great re-
forms that must be secured.
Dedication to the profession's commitment to pub-
lic interest goals should begin at engineering school.
The engineering curriculum should not be a mirror-
image of the commercial demands in the business and
government arenas. This is leading to disastrous con-
sequences. For example, because the auto industry
was not interested in crashworthy and handling safety
research and development skills, virtually no engineer-
ing schools provided research and/or course opportun-
ities. The public is paying the price for this neglect
and has been for many years. The safer operation of
the highway-vehicle environment has had little in-
put by engineering schools in comparison with far less
important fields that have commanded far more man-
power because of commercial demand. Engineering
schools should be in the forefront of forces teaching
the engineering student of his crucial role in human-
izing this technological society of ours.
The second reform must be rooted in a changing cor-
porate and professional society structure. Engineers
must have a climate of greater freedom to dissent and
invent in the corporation that employs them. Such a
climate requires certain principles of due process
within the corporate hierarchy to protect the engineer
that speaks up from ostrasisms, demotion or being
fired. In this regard, an article by Robert T. Howard
entitled "A Bill of Professional Rights for Employed
Engineers" /American Engineer, October 1966) is
well worth reading. Corporations are private govern-
ments which can generate authoritarian controls over
engineers as far as their work is concerned. Resigning,
if that is practicable in today's specialized and heavily
grapevined age, is no solution. Nor should it take an
act of courage to make a statement of truth. The
proper corporate climate is one that does not require
such acts of bravado.
Finally, an engineer must be able to live an inde-
pendent professional life of his own. His corporate
or agency employer should not be able to stifle his
independent activities, whether they be as part of
professional society work or as expert witness in court
or as a witness before a legislative or administrative
body. The nation is in great need of independent, pro-
fessional expertise applied to public policy issues.
'McMurd Designed A Rustproof Body On A Lifetime Chassis.'
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Such applied expertise, guided by an engineer's con-
science, should be out of reach of corporate discipline.
Without this expertise in the public interest, legisla-
tive, administrative and judicial bodies cannot render
the most just decisions because they will be confronted
overwhelmingly by special interest witnesses. This
severe imbalance can be remedied by small numbers
of engineers working in their off-employment hours
and by public interest engineering firms working in
such areas as environmental hazards, product safety,
speeding up the use of innovations, and developing
frameworks and methodologies for technology assess-
ments in advance of crisis and disasters. These firms
could be supported by foundation grants, engineering
colleagues, private philanthropy and government
grants. They could revolutionize the dimensions of
engineering relevance and invigorate the polity and
the economy with the means by which man can escape
from his burgeoning man-made Frankensteins. It is
time for engineering students to say loud and clear
that engineers are not expendable minions of cor-
porate dictates but critical maestros for social prog-
ress. It is also time to demand that professional so-
cieties in engineering remove themselves from the
dominance of various industries and develop the as-
sertive conscience of the profession to define prior-
ities and protect employed engineers from the invis-
ible chains that restrict his vision and daunt his ef-
forts to better mankind.
CIVIL ENGINEERS
WASHINGTON STATE
DEPARTMENT OF HIGHWAYS
Highway engineering is a rewarding career
and the State of Washington is an exciting
place to work and live. Every phase of high-
way civil engineering is employed in the
Washington Highway Department.
Representatives from the Washington De-
partment of Highways will be on the Univer-
sity of Illinois campus Monday, February 17,
1969 interviewing civil engineers. Inter-
ested students please sign up for an inter-
view at your campus placement office.
lEBURG.
The Seeburg Corporation is a diversified, multi-division com-
pany in the Music, Entertainment, and Vending markets. Product
tines include deluxe Radio-Phonograph Consoles, Coin Phono-
graph, Background Music Systems, Musical Instruments, Elec-
tronic Organs, Hearing Aids, Audiometers, Fresh-Brewing Coffee
Venders, Post-mix Cold Drink Venders (with icel. Bottle & Can
Soft Drink Venders, Cigarette Venders, Candy and Pastry Venders
and a host of accessories for each line. Research, Design, and
Development activities continually improve existing product
lines and develops new product for corporate diversification.
All Engineering activities at Seeburg are Systems Oriented,
with Engineering Project groups assigned to each product line.
This permits each Engineer to become aware of all factors which
should influence product characteristics. Communication between
groups and personnel transfers between various product groups
develops versatility in the individual. This is a great asset
enhancing the long-term success of the engineer.
OPPORTUNITIES
The Seeburg Corporation's engineering program requires the
services of mechanical, electro-mechanical, and electronics
engineers at all levels as well as mechanical designers, drafts-
men and (more support personnel. Positions are usually available
in one or more of these categories.
Because of the diversification of Seeburg's product line, many
interesting and challenging problems are encountered m the
fields of audio electronics, audio transducers, electro-mechanical
logic, electronic logic, intricate electro-mechanical and mech-
anical mechanisms, hydraulics, thermodynamics, refrigeration
and vibration. This presents an opportunity for engineers to
broaden their education and experience.
Seeburg's growth rate coupled with the policy of "promotion
from within" offers a splendid opportunity for advancement and
growth with the Company. Historically, men in key positions in
the engineering department at Seeburg have advanced from lower
level engineering positions at Seeburg.
Summer employment opportunities are available for mech-
anical, electroical or electronic engineering students.
SPECIAL FEATURES AND ATTRACTIONS
Seeburg maintains a technical library containing over 3,000
volumes covering a broad field of technical subjects, and in
addition, is a Contributing Industrial Member of The John Crerar
Library.
The Chicago area has several top ranking universities which
offer a wide variety of under-graduate and graduate technical
courses in both day and night classes. Seeburg's tuition subsidy
program encourages graduate study without financial drain. All
national techanical societies have chapters which conduct
regularly scheduled meetings enabling interested persons to keep
abreast of new technology.
ILLINOIS
FOR MORE INFORMATION WRITE:
lEBURG.
Mr. Leonard Fanelli
The Seeburg Corporation
1500 N. Dayton Street
Chicago, Illinois 60622
The stormy weather
of matter intrigues
the mind at RCA.
The broad sweep of electronics at RCA
involves the meteorology of matter. Here,
this turbulent atmosphere of the solid
state is explored by crystallographers, !
microscopists. spectroscopists, engineers,
physicists and other seasoned
professionals.
In their deep probes, these dedicated
groups man such awesome machines as
the Megavolt Electron Microscope, the ^
arc-image furnace, the electro-spin reso- !
nance instrument - anything that will light i
the way.
j
And while even these advanced instru- -3
ments may rapidly change-for RCA is i
never static -the goal remains the same:
The further understanding of matter in all
Its forms .
If your interest lies in engineering • *;
or science, you can find what you are
looking for in RCA's wide variety
of technologies.
See your college placement director,
or write to College Relations, RCA,
Cherry Hill, New Jersey 08101. ' . •
We are an equal opportunity employer. *
i^.X
: • A.! -i
.. *?r • •
^fr.V
if you think Collins
Radio
Comp^
makes radios...
you're right. But not home radios for music, news,
weather and sports. Collins does...
• Supply communication/navigation equipment for more
than 75% of the world's commercial airliners.
• Provide voice communication systems for all U. S.
space flights.
• Rank as the largest independent producer of micro-
wave systems.
• Design and manufacture computer systems for airlines,
railroads and many other military and industrial organiza-
tions around the world.
• Serve as prime contractor on NASA's worldwide Apollo
tracking network.
• Design and install complete earth stations for satellite
communications.
• Rank as one of the world's leading manufacturers of
commercial broadcast equipment.
Today, Collins continues to diversify by putting added
emphasis on a new data concept: complete computer
controlled manufacturing processes for industry. What
does this mean to you? It means that electrical, mechan-
ical, and industrial engineering and computer science
graduates are finding assignments that challenge their
ingenuity in activities ranging from microminiaturization
to airborne computers.
CAREER OPPORTUNITIES: • Product Design and Development •
Field Support Engineering • Electronics Research • Data Operations
• Programming and Systems Analysis • Purchasing • Accounting •
Systems Design Engineering • Manufacturing » Technical Writing •
Process Engineering • Integrated Circuitry Design • Microelectronic
Thin Film Design • Reliability Engineering • Quality Engineering
MARKETS AND PRODUCT AREAS: • Aviation Systems • Broadcast •
Specialized Military Systems • Telecommunication • Microwave
• Space Communication • Computer Systems • Amateur Radio
Collins representatives will visit more than 100 campuses
this year. Contact your College Placement Bureau for
details. Or you may send your resume, in confidence, to
Manager of Professional Employment, Collins Radio Com-
pany, Dallas, Texas 75207; Cedar Rapids, Iowa 52406;
Newport Beach, California 92660; or Toronto, Ontario.
COMMUNICATION /COMPUTATION /CONTROL
an equal opportunity employer
How
good are you
on the turns?
A strong stroke isn't enough to win in freestyle swimming.
Experts say: "Watch the turns."
"A champion won't touch with his hand," they tell us. "He begins his
overhead tumble with a downward stab of his right arm, twists as his feet
hit, then explodes forward with a powerful pushoff."
Their conclusion: "Experience and smart coaching develop a championship turn."
We believe it. That's why we've put together the most experienced and
best-coached team of bearing and steel engineers in the world. To make
doubly sure that Timken bearings give our customers a perfect turn.
If you're up to facing the challenges of modern industry, if you've got the initiative,
ingenuity and training to thrive on tough problems, join the team.
Write The Timken Roller Bearing Company, Canton, Ohio 44706.
Tell our Manager of College Relations that you'd like to talk it over.
An Equal Opportunity Employer.
On your campus...
February 26 & 27
A Timken Company representative
would lil<e to talk to you!
TIMKEN
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
The Car, Man's Best Friend
by Dennis Green and George Stupp
From his beginning, man has always been on the
move. Today's planners predict that tomorrow holds
supersonic transports, 150 mile per hour automobiles,
300 mile per hour trains, and that designers are at
work on a vehicle that will rocket 170 people, baggage,
and 18 tons of cargo anywhere in the world in 45 mi-
nutes. But will the passengers reach their destination
or even survive the journey?
A major component in any transportation system is
people, which implies that an analysis of a transporta-
tion system is incredible complex. No simple straight-
forward solutions exist. Both mechanical and human
components must be considered in turn. Then the
interactions of the two must be studied.
As analyzed by the Tenth Stapp Car Crash Con-
ference, traffic safety is a combination of factors in-
cluding the road, the vehicle, and the driver. The
Tenth Stapp Crash Conference listed six vehicle char-
acteristics necessary in a safe vehicle. Acceleration
is important to driving safety; it permits the driver to
pass safely. It has never been proven conclusively that
speed is a detrimental factor in driving safety. Decel-
eration is the braking of the automobile. It is import-
ant that the vehicle be able to withstand several stops
in rapid successtion. Straight ahead tracking means
that the vehicle should not tend to veer in response to
bumps and camber changes in the road surface. Cor-
nering power is needed to negociate curves at reason-
able speeds. Swerve or S-curve stability at high speeds
is the capacity of the vehicle to withstand a sudden
swerve or turn without going into a skid. Absence of
cross-wind sensitivity denotes that the vehicle is rela-
tively stable when exposed to gusts of wind. The
importance of these "handling" characteristics must
not be underestimated. They may well make a greater
contribution to the total safety of a car than any
amount of crash protection. The adage "an ounce of
prevention is worth a pound of cure" applies to modern
automotive engineering.
Two additional safety factors called passive factors
must be considered. These refer only to the shape of
the vehicle. Nevertheless, they can be crucial in the
event of actual crash. These factors are exterior safety
and interior safety. Exterior safety is the factor that
should be taken into consideration when the outside or
exterior of the vehicle is designed and styled. The
vehicle should not have sharp pointed edges of pro-
jecting chrome trim. In the event of a collision with a
cyclist or a pedestrian these projections can be deadly.
Interior safety requires the creation of a suitable
design arrangement that prevents injury to passen-
gers and the driver. Safety designed automobile inte-
riors need not be unattractive. The automobile manu-
facturers have already incorporated the collapsible
steering wheel, and have found it to be adaptable to
interior styling. Rear view mirrors can be fastened
with break-away or snap-out fasteners that will give
away with a low force. The seats should be strongly
anchored and fastened to the vehicle frame, and have
all edges well padded. All levers and cranks should
have large surface areas so as to distribute the force
of impact over a large area. Door locks and mounts
should be strong, to reduce the possibility of passenger
ejection. All sheet metal used beneath the padding and
in other appropriate areas should deform under the
secondary collision made by the passengers, thus
reducing the force on the area of the body that comes
into contact with it. However, the prime factor in inte-
rior safety supersedes all of those just mentioned.
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Unless the vehicle has a passenger compartment that
has been designed for rigidity, all of the safety factors
mentioned will be virtually worthless. The passenger
compartment must be designed so as to absorb a col-
lision impact without large changes in shape.
The design of a vehicle must include not only mech-
anical performance of the vehicle, but the expected
performance of the driver, the driver-car interface,
and the comfort of the occupants of the car. How well
the driver will perform is determined by an area called
human factors, a subject which is commanding greater
attention as speed increases and vehicles become more
complex.
In any transportation system whether auto or mass
transit, the immediate environment of the vehicle
operator is crucial to his ability to properly control the
vehicle. Comfort not only in seating and temperature
but also relative to noise and vibration contributes
greatly to efficiency and safety. Noise has been shown
to cause tension and reduction in hearing sensitivity
as well as fatigue from the necessity for loud conver-
sation or shouting. Often communication is almost
impossible under conditions such as the 105 decibel
sound level in a New York subway. Vibration also pro-
duces detrimental effects. The human body is partic-
ularly sensitive to low frequency vibration from .5 to
20 cycles per second which can cause pain and lasting
physiological effects from prolonged exposure. Eye
strain can result from viewing constantly moving dials
and gauges and a general numbness occurs in any of
the body in contact with a vibrating surface.
To properly fulfill his role in the system loop, it is
clear that man must be able to reliably operate the
vehicle as he will often have to control the vehicle
without taking his attention from the road ahead. The
location of the controls and the manner in which they
move help determine the operator's efficiency. Also
important in an emergency when actions must be
instinctive or when an operator will control several
makes and models of a vehicle over a short period of
time, is standard positioning of controls. Controls
could also be coded according to function by means of
labels, color, or preferably size and shape. The auto is a
common example where drivers of various physical
abilities and sizes must be accommodated from the 250
pound fullback to the 90 pound secretary.
To know the proper course of action the operator
needs accurate information. The status of the vehicle
systems should be displayed in a manner which can be
read at a glance. Layout, lighting, color, as well as the
way each indicator works play a part. Small differ-
ences such as whether a dial moves or a pointer moves
can cause misreading, particularly when lighting is
insufficient.
The driver must also know the status of the vehicle
in its environment. When a highway system is con-
sidered, a driver faces many situations when his know-
ledge of the exterior world is faulty, incomplete, or
nonexistent. Most of us have experienced glare from
the sun from the dash, hood, road, and direct sun at
sunset, which strains a driver's vision. On a hot
summer day the mirage caused by hot air above the
road surface can distort the image of an oncoming car.
Wherever one drives, he must constantly observe
traffic signs in a bewildering variety. There are stop
signs, crossing signs, intersection signs, school zone
signs, speed limit signs, and exit signs. In some areas
the location of these signs in relation to what they are
indicating can be variable, a problem on highways
where vehicles travel at high speed and the driver
must anticipate changes in courses. Adding to the
confusion, many areas suffer from sign clutter, with
many road signs tucked in a miriad of advertising. This
advertising can be distracting to drivers as well as be
esthetically unpleasant.
INJURY CAUSE INJURIES IN PER CENT
SIDEPANELS
DASHBOARDS
STEERING ASSEMBLY
SKIDDING
FLOOR
SEATRESTS
WINDSHIELD
ROOF
MOVING OBJECTS
EJECTION
REAR VIEW MIRROR
driver is tired. For brief periods the driver will be
asleep while his eyes are open, and he thinks he is
awake. His heart rate decreases during these inter-
vals, and he may even dream or hallucinate. Army
studies show that microsleep can last from a tenth of
a second every two or three hours to two or three
seconds at shorter intervals as more sleep is lost.
Another factor is the "false hypothesis" which is a
false assumption about the future made with insuffi-
cient information. Situations where lighting is poor or
vision obscured by fog or smoke often initiate this
phenomenon. A driver sees lights ahead in the fog and
assumes an explanation, another car, two motorcycles,
or just house lights. However once made, he will resist
changing his idea of the conditions ahead in the face of
contradictory evidence. This state of mind is most
likely during a lull after a period of high anxiety or
when the assumption relieves anxiety. It is easy to see
how a dangerous stiuation could result from a false
hypothesis.
Turning to somewhat more normal behavior, it has
been observed that drivers in groups of vehicles may
react in a follow the leader or school of fish manner.
In sort of psychological cooperation the vehicle is not
moving under the free will of the driver, but in a
stimulus-response pattern with the car beside, behind,
and in front. One writer has noted that automotive
advertising may be an important psychological effect
on drivers. Descriptive terms relating to power,
speed, as well as the aggressive character of auto
names such as "Barracuda" and "Cougar" will certainly
have an effect on the attitudes of suggestible drivers.
One occasionally gets the impression that the pas-
senger has been overlooked in some transportation
systems, particularly urban mass transit. While a
passenger need not be capable of split-second reac-
tions, he must still endure the same physical stress
from noise, fumes, and vibration as the driver. Com-
fort, in addition to speed, convenience, and cost will
act as determining factors in a passenger's choice of
transportation. Seats play a major role in safety as
well as comfort. Various studies recommend facing
seats backward to reduce injuries in a collision. They
also cite the inadequacy of seat belts and certain
shoulder harnesses as several types will allow a person
to slide out from under the belt and harness espe-
cially when worn loosely.
Automobiles are expensive to operate, insure, and
maintain, and they often do not adequately solve the
transportation problem for commuters in big cities,
but the advantages of cargo space and flexible sched-
ules are valuable. As long as the busy American is
willing to pay for such intangibles as independence and
privacy in transportation, the automobile will be part
of his way of life.
Don't just look for
a job.
Look for a Career.
And there is one here
m Illi nois.
There are plenty of jobs to be had, but think
beyond them and consider whether your time
spent will be contributing to your long-range
career objective, or be wasted.
Right now, to graduates with initiative. Crane
can offer unusual career opportunities, due to the
company's phenomenal growth. Over the past
five years, Crane's net sales sored from
$333,8000,000 to $405,900,000 and net income in-
creased nearly 400%. And the momentum seems
just to have started — with about two-thirds of
Crane's sales volume presently deriving from
industrial products such as valves, pumps, water
treatment systems, methods for safe removal of
radio-active corrosion and fission products from
nuclear waste water, and allied equipment. Build-
ing and construction products — plumbing,
heating — make up the rest of the sales.
So growth is the name of the game here at
Crane. And the challenge to participate is here —
to qualified graduates starting on careers in en-
gineering, research, manufacturing, sales, product
developinent, finance, accounting, and general
business administration. Our progress has opened
Crane career opportunities around the world and
in twenty-four locations in the United States.
Our Manager of Professional Recruiting would
like to tell you the differences between working
for Creine and other employers. Address him at
Crane Co., 4100 South Kedzie Aevnue, Chicago,
Illinois 60632, or call him at (312) 523-2900.
CRANE
AN EQUAL OPPORTUNITY EMPLOYER
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RAULAND
DIVISION OF ZENITH RADIO CORPORATION
2407 W. North Ave.
Melrose Park, Illinois
AN EQUAL OPPORTUNITY EMPLOYER
But the rest of the week you really won't want to. We hope. D How come? We'll give you every
chance to be so busy, so challenged, so involved that you'll look forward to each day. We'll give you
every opportunity to accomplish something. And then get credit for it. D That's what we really
offer. In marketing, refining, planning and engineering, research and development, or administra-
tion, n Is there something better? D Don't sleep on it. Talk to our representative on your cam-
pus. See our ad on the next page for the date. standard oil division /^^
AMERICAN OIL COMPANY (standard)
Comewith us
and sleep late.
Sundays.
Howls Hieiime:
If you have a degree in:
Chemical Engineering iph o., m.s., b.s.i
Mechanical Eiigineering ib.s.)
Civil Engineering (b si
You can work in one of our
following departments:
REFINING,
PLANNING & ENGINEERING
RESEARCH and DEVELOPMENT
MARKETING
CORPORATE STAFF
Doing the following types
of work:
Systems Engineering
Plant Engineering
Field Engineering
Process Economics Engineering
Design Engineering
Process Engineering
Process Development Engineering
Product Development Engineering
Project Engineering
Technical Sales Representative
Industrial Marketing Engineering
Structure and Design Engineering
Talk to our Representatives
D. W. ABSHEAR
K. W. McHENRY
C. B. PARRISH
D. E. BURNEY
H. R. TALIAFERRO
March lO&ll, 1969
STANDARD OIL DIVISION
AMERICAN OIL COMPANY
An equal opportunity employer
STUDENT-FACULTY RELATIONS
-
HAVE ANY? ....
KNOW SOMEONE WHO DOES? . .
.
BECAUSE FORMER DEAN EVERITT FEELS
THAT EMPATHETIC STUDENT-FACULTY CO-
OPERATION IS AN IMPORTANT PART OF THE
COLLEGE OF ENGINEERING, HE HAS ESTAB-
LISHED THE PIERCE AWARDS IN MEMORY OF
STANLEY H. PIERCE, PAST ASSOCIATE DEAN
OF ENGINEERING.
EACH OF THESE ANNUAL STANLEY H.
PIERCE AWARDS WILL BE IN THE FORM OF
AN ENGRAVED SILVER BOWL AND A SIZEABLE
CHECK. THEY WILL RECOGNIZE A STUDENT
WHO HAS WORKED ACTIVELY IN COOPERA-
TION WITH THE FACULTY MEMBERS TOWARD
THE BETTERMENT OF HIS COLLEGE AND CUR-
RICULUM, AND SIMILARLY A FACULTY MEM-
BER WHO HAS COOPERATED WITH THE STU-
DENTS TOWARD THE IMPROVEMENT OF HIS
DEPARTMENT AND THE COLLEGE IN GEN-
ERAL.
PLEASE TAKE YOUR SIGNED BALLOT TO
ANY ENGINEERING DEPARTMENT OFFICE BY
FEBRUARY 14th. THERE WILL BE ADDITIONAL
BALLOTS AVAILABLE THERE. QUESTIONS
MAY BE ADDRESSED TO LARRY KOCH AT 367-
3218. THANK YOU.
You may vote for both
STUDENT NOMINEE:
REASON:
FACULTY NOMINEE:
REASON:
I AM (Check one) STUDENT FACULTY
.
SIGNATURE
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Right now,Westvaco engineers
are revolutionizing p^)er for
printing, reprographics,conipi]ters,
dothing,packaging,disposables,
structures.
And chemicals for coatings,
phannaceuticals,inks,tires,
so^)s,andwaxes.And adsorbents
forenvironmental control
\burjob:
Our next revolution.
See our campus representative. Or write to:
Roger Keehn, Westvaco Building, 299 Park Avenue, New York, N, Y. 10017
f
West Virginia
Pulp and Paper
An Equal Opportunity Employer
<?/'
Where will Matt Tate
be tomorrow?
Wherever the project leads. Matt Tate is on his way. Board . .
.
bench . . . conference table. This young engineer sees them
all at Delco. He was there when the project came from the car
division. He'll be there when the model shop builds his prototype.
He'll be looking over the shoulders of draftsmen, mechanics and
stylists. The project's his. From start to finish. Step by step,
skill by skill. Matt Tate's growing with the job. The question is . . .
can you say the same? Take a good hard look at how your
career shapes up, compared with Matt's and his colleagues' at
Delco. We need men who want every week to be a little
different. For details, call collect. Area Code 317/459-2808.
Or write: Mr. C. D. Longshore, Supervisor, Salaried Employment,
Dept. 500, Delco Radio Division of General Motors, Kokomo, Indiana.
DELCO
RADII
AN EQUAL OPPORTUNITY EMPLOYER
DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
campus action
edited by Charles Ludmer
CITY WATCHING
by John Pauly
One of the most pressing prob-
lems facing the modern engineer
is the frightening task of revital-
izing America's cities. In the past,
unenlightened urban planning has
often aggravated rather than al-
leviated urban problems. Profes-
sors L. P. Kadanoff, V. R. Voss,
and others have begun a project
to analyze urban growth with the
help of the computer facilities of
the Coordinated Science Labora-
tory (CSL). Kankakee, Illinois,
has been chosen as the pilot city
for the project because of that
city's size, location, and the avail-
ability of public records on land
transactions. Computers will be
used to manipulate and correlate
great quantities of data concerning
land use, land value, and trans-
actions. An analysis of this data
will be made, particularly in the
light of transportation economics.
By using a cathode ray tube in line
with the computer, a map of the
V. R. Voss (right) explains his re-
search on the growth of cities to
John Pauly.
historical development of Kanka-
kee will be generated and dis-
played.
Hopefully, the understanding
gained from the systematic study
of Kankakee will be helpful in pre-
dicting the impact of future trans-
portation systems. The decision of
how and where to build an ex-
pressway or mass transit system
has a great impact upon the de-
velopment of areas in and around
the city. The use of computer-
based display techniques will make
it possible to present clearly the
future alternatives for growth
in terms of such factors as the
transportation pattern and indus-
trial development. Thus, the pol-
itical decision makers will be bet-
ter equipped to pursue a coherent
plan for urban development.
CITY TALKING
Technology and Urban Problems
A Discussion Course
by Leo P. Kadanoff
This course is designed to bring
together students in engineering,
urban planning, political science,
and other disciplines to discuss the
role of technology and technol-
ogists in determining the patterns
of life in cities. Its main purposes
are to explore the opportunities
of and limitations upon engineering
approaches to urban problems. The
interests of the class will largely
determine the direction of the dis-
Questions to be asked in this
course might include:
1. What technological devel-
ments of the recent past have
played an important role in re-
shaping urban life? How did social
forces and economic trends inter-
act with the technological develop-
ments? Did government play an
essential role in guiding or financ-
ing these technological develop-
ments? Did the people understand
the likely consequences of these
developments? Have the inter-
actions between engineers and the
cities in the recent past been help-
ful or harmful to the cities?
2. Which, if any, of the existing
problems of our cities can likely
be ameliorated by technological
innovations or applications? Are
the main impediments to advances
likely to be technical, social, or
political? What types or organiza-
tions are likely to make useful
contributions to technological
progress—private industry? gov-
ernment? universities?
3. How can we guide technolog-
ical development along fruitful
lines? Who should set the prob-
lems? Who should evaluate the
proposed solutions? Can anyone
predict the likely outcome of a
given technological advance? Can
we guess who will benefit from the
advance and who will suffer?
4. In summary: what is the role
of scientists and engineers in
changing our urban environment?
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Examples will be drawn mostly
from the fields of transportation
and the prediction of the effects
of transportation systems upon
people in cities.
Discussion meeting two hours
per week. Extensive and varied
reading. Oral presentation and
paper. Credit: two hours. Pre-
requisite: Junior standing and con-
sent of instructor. Course num-
ber: EH 297.
All students interested in this
course should call Prof. Leo Ka-
danoff at 333-0559.
BOTTLENECK
MANUFACTURING
Claims have been made that it
is impossible to drive past the As-
sembly Hall without stopping at
one of the two stoplights. I know
it is impossible to go from Fourth
Street in Champaign along Green
Street to Goodwin Street without
stopping at least once. I also know
it is impossible to park convenient-
ly on campus, but that is another
story. A system has obviously
been at work somewhere to con-
trol the traffic. I felt it was my
duty to uncover it. One night in the
office, I got my first lead. The pipes
over my head began banging loud-
ly. I went upstairs to investigate
and found that the heater in a
fourth floor office was malfunction-
ing. The sign on the office door
read Traffic Engineering, and I
had found my lead.
In the office at the time of its
discovery was Al Gilbronson, a
graduate student, who had turned
on the malevolent heater. He rec-
ommended that I return during the
day to see the lab. While the office
itself was labeled The Executive
Office — Interdisciplinary Multi-
lingual Team for Analytical and
Experimental Intermodal Urban
and Rural Transportation System
Studies (this is for real), I resolved
to see what must be a fantastic
lab.
In the lab at the time of my visit
was Bill Littlefield who explained
to me the extent and function of
the existing traffic control system.
This system includes the lights
along Green Street from Lincoln
Street to Fourth Street, left on
Fourth Street to Florida Avenue
and right on Florida Avenue to
First Street. They can be se-
quenced by monitoring the quan-
tity of traffic on Green Street in
front of the Union to provide a
continuous string of green lights
along the route. The system is
very limited in its present cap-
abilities since only two of the fif-
teen traffic counting devices have
been installed to date. Eventually,
a more extensive traffic count
will permit the control of traffic
all along the route. Let's hope for
the best in the future since the
traffic certainly can't stop to stay.
CHARLIE'S NOTES
Some people were pleased and
some people were not so pleased
by the article in the November
issue of Technograph criticizing
the statements of Professor Konzo
(note the letters the editor re-
ceived). Be it known that we do not
take issue with the personality,
congeniality, or morality of the
man. We take issue with the state-
ments, and we have documented
our criticisms. We hope we never
reach the point where faculty
need no longer be held responsible
for their statements if the state-
ments reach the students.
•ILLINOIS
"We're
Looking
For
The
Engineers
Engineer"
...the stand up and be
counted guy---
who doesn't tolerate the status quo.
Engineers with imagination, percep-
tion, and the conviction that their
personal achievements will have an
impact on tomorrows technological
advancement.
We're seeking the 'doers', people who
anticipate a variety of absorbing tasks
- and tackle them with contemporary
concepts.
Individuals who reach for opportuni-
ties, and are cognizant that the re-
wards are commensurate with drive
and ability.
If you're this type of Engineer -join
VERSON. You'll be working with just
such people ... in an atmosphere
that fosters creativity, and has pro-
duced innumerable innovations for the
field of metalforming.
The Verson Company has been going
and growing in Illinois since 1919.
Today — we're a multi-national firm,
manufacturing the widest line of Metal-
forming Presses and related equipment
throughout the Free World. Supplying
major industries - Automotive; Ap-
pliance; Container; Aircraft and Aero-
spece; National Defense and others.
Openings are in Mechanical, Electri-
cal, Hydraulic, and Metallurgical
Engineering.
CONTACT:
Mr. Ken Otsuka
Vice President / Engineering
Verson Allsteel Press Company
1355 East 93rd Street.
Chicago. Illinois 60619
AC 312 734-8200
An Equal Opportunity Employer
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How tokeep
a cow's mindon milk.
Instead of flies.
An informal report on a few current projects at Shell. Some of them might seem lil<e offbeat
work for an oil company. But this is a company that contributes broadly and significantly to society.
A company of experts that brings out the best in its engineering, scientific and business people.
^f<,„y^ Shell scientists
have come up with
a vast Improve-
ment over even
the most talented
cow tail. It's called VAPONA* in-
secticide. A plastic strip impreg-
nated with it will kill flies in a cow
stall for up to three months. And
VAPONA* insecticide combined
with CIODRIN* insecticide keeps
cows fly-free 24 hours a day-
even out in pasture. Give you
ideas for further applications?
Energy from under the sea
Shell is heading
into ever-deeper
waterinthesearch
for oil and natural
gas. Recently we
designed and installed permanent
drilling/production platforms as
tall as a 34-story building, with
still biggerstructuresintheworks.
And we are operating in con-
siderably deeper water from float-
ing platforms. We are also search-
ing on land in 16 states to help
meet burgeoning energy needs.
Digestible detergents
The main trouble
with detergents
is they don't go
away. They pol-
lutestreams.make
fresh water foamy. The solution:
detergent compounds that orga-
nisms can consume. These "bio-
degradables" clean clothes just
as effectively, but keep streams
free of detergent foam. Elsewhere
in the chemical part of our busi-
ness. Shell research has resulted
in a wealth of plastics for home
and industry, and fertilizers to
alleviate food shortages.
The name of the game
More gasoline per
barrel of crude
oil delights engi-
neers, scientists
and conservation-
ists alike. Our new hydrocrackers
actually produce more than a gal-
lon of refined product from a gal-
lon of feed stock. And we are using
sophisticated techniques to tailor-
make products by reassembling
hydrocarbon molecules.
The pursuit of excellence leads
Shell into a variety of fields, both
on and off the beaten track for an
oil company. If you have a more-
than-one-track mind, a desire to
explore, to pit your skills against
many kinds of problems, there
could be a place for you in Shell.
Perhaps your training in engi-
neering, science or business can
contribute to tomorrow's new
developments. For information
about openings throughout Shell
sign up at the placement office
for an interview with our represent-
ative. Or write to Q. C. Stanberry,
Recruitment Representative,
Dept. E, The Shell Companies,
Box 2099, Houston, Texas 77001.
Acompany of expeirts
Shell Oil Company • Shell Chemical Company • Shell
Development Company • Shell Pipe Line Corporation
An Equal Opportunity Employer
Ifyou're looking for -
1. Routine work assignments
2. Ajob without responsibility
3. A"9 to 5" atmosphere
Fine!
ButnotatFMC
At FMC Chemicals, growth in sales volume has been unprecedented in recent years.
Everybody has contributed to this growth . . . through research, manufacturing
innovation and unique marketing techniques . . . the result of new ideas, resourceful-
ness and hard work. Would you fit in a team like this? If so we have a challenge
unequalled in the chemical industry.
We need people for:
Sales
Process Engineering
Maintenance Engineering
Design Engineering
Industrial Engineering
Mining Engineering
Project Engineering
With disciplines in any
of the foUowing:
Chemists-B.S., M.S., Ph.D.
Chemical Engineers-B.S., M.S., Ph.D.
Mechanical Engineers-B.S.
Mining Engineers-B.S.
Industrial Engineers-B.S.
Electrical Engineers-B.S.
At these locations:
Sales
Research and Development
Manufacturing
Nationwide
Princeton, Carteret, N.J.
Baltimore, Md., Middleport, N.Y.
Buffalo, N.Y. S. Charleston, Nitro, W. Va.
Vancouver, Wash. Modesto, New.nrk, Calif.
Green River, Wyo. Pocatello, Idaho
Carteret, N.J. Baltimore, Md.
Lawrence, Kansas Bayport, Tex.
Would you like to learn more about how you can contribute to FMC's progress?
Write to Recruiting Manager, Industrial Relations Dept.
FMC CHEMICALS
633 Third Avenue, New York, New York 10017
® An Equal Opportunity Employer
Our Interviewer Will Be On Campus On:
Wifh such genius,who needs a genie?
Verily, these young people demonstrate remarkable intellectual
acumen, for a successful career is indeed more precious than great riches.
And the guidebook to a rewarding career is none other than that perennial
favorite, "Careers with Bethlehem Steel and the Loop Course."
Pick up a copy at your placement office. Or write: Manager of Personnel,
Bethlehem Steel Corporation, Bethlehem, PA 18016.
BETHLEHEM STEEL
An Equal Opportunity Employer in the Plans for Progress Program
BETHiEHEM
STUl
the student, the technology
WHEELS ON WHEELS
by George Stupp
Consideration of the human factor in a transporta-
tion system is an overriding concern when the problem
of transportation for the disabled is tackled. Last
spring two General Engineering seniors, Gary Farris
and Burr Logeman, investigated one corner of this
problem as part of a regular senior design course.
Their design, "A Vehicle for Expressway Operation by
a Quadriplegic," has since won them $1000 and their
department national recognition in the annual Lincoln
Arc Welding Foundation Design Competition. Their
advisor during the course was Prof. Morris Scheinman
under a committee headed by Prof. Bernt Larson.
While their project was initiated to provide trans-
portation for a fellow student, the need for such a
vehicle is shared by many of the disabled. In today's
world, transportation is vitally important and no less
so for the disabled. Not only is it necessary for em-
ployment, but for education, social and cultural parti-
cipation, and personal development. Today there
exists almost no public transit usable by those in
wheelchairs with the notable exception of the new
Washington, D. C. subway, which includes provisions
for wheelchairs. The automobile is an alternative, but
it requires that the individual be able to transfer him-
self from wheelchair to car seat or that he enlist the
active cooperation of a cab driver. But what transpor-
tation is available for those unable to make use of a
standard auto? This is the problem to which Farris
and Logeman addressed their efforts with the goal
that the driver "should be able to independently op-
erate the highway vehicle with the same dexterity,
comfort, and safety as an able-bodied person."
In the design several assumptions were made about
the potential driver's abilities and needs. The driver
would remain in his wheelchair, which would be un-
stable in his seat and require restraint in addition to
the usual safety harness. A large range of motion
would be available in only one hand and wrist. The
driver would be able to operate controls over a limited
area, and many of these could be used only when the
vehicle was at rest.
Their search for a solution commenced with a choice
of the vehicle. To make their design practical now and
in the future while retaining reasonable cost and ease
of maintenance, a commonly used vehicle was neces-
sary. Ideas for employing a Toronado and a large sta-
tion wagon were explored only to be discarded because
of the problems in entering and modifying these ve-
hicles. Their choice was a step-van, a compromise
with cost, maintenance, appearance, and accessibility
for a wheelchair. Because the limitations imposed by
the driver's abilities required the use of a fully
powered control system, a visit was made to the Con-
trol Systems Laboratory at Ohio State University
where an experimental car was being driven using
such a system. After studying Ohio State's work, ex-
periments were run on a laboratory servo here to in-
vestigate the dynamics of the system and the affects
of a failure in a component. To operate this control
system as well as the standard accessories, a control
console mock up was built. Using this console along
with a simulation of the van's interior dimensions,
range of motion studies were conducted to determine
the best locations for control levers and switches.
The vehicle design in its final form consist of a mod-
ified Chevrolet Step-Van. Entry and exit would be
accomplished using a lift installed in the doorway
and power operated doors. The steering wheel and
seat would be removed and the step well filled in al-
lowing the driver to then sit in his wheelchair at a con-
sole in the normal driving position. The van would be
driven by operating a joystick handle which would be
tilted forward to accelerate, backward to brake, and
left or right to steer.
George Stupp and iiic automated Van
This system will supply a very large force to move
the mechanical linkages in the van, such as the steer-
ing tierod, yet require a very small force to control
it with high precision. It is in reality two separate sys-
tems, one for steering and one for the throttle and
brake, the only common elements being the hydraulic
pump, fluid reservoir, and accumulator. Key com-
ponents are the very high gain "operational ampli-
fiers" which compare the actual position of the link-
ages, as indicated by the signal from a potentiometer
on the linkage, with the desired position given by the
signal from the joystick potentiometer. The difference
is amplified and opens a hydraulic valve causing the
linkages to move such as to reduce this difference
signal. The net effect of the system is to cause the link-
ages, and thus the wheels for example, to follow the
motion of the joystick closely.
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The Corps of Engineers is also the most professional, dam construction, navigation and flood control projects,
and the most active engineering/construction group. construction of hospitals, family housing, manufacturing
For the engineer who wants to be where thep_^_J_^^^^_, plants, missile sites-you name it! This is the
action is, the opportunities to take part in new,tn^iri""rj>» organization for the engineer who wants to do
more advanced, extremely.^ -• £. ' things, plan things, become in-
challenging engineering/ rraCtlCe your PrOieSSlOn^ol^^'^' grow-stamng right
construction projects will be •-_
-L I i now. If you're a doer, and you
virtually limitless. The Corps' WIIM tllC lcirS6St ^^"^ '° ^^ '^^^^^ ^^^ ^'^^'°"
activities today include the
, ,
O
^
is, write to us today. We'll
S™, drZds-wT;, engineering/construction t:rftZt1:^,
resources development, huge rrr/\l irk in "fllO lA/rkrI/l with the Corps of Engineers.
W^ Ir^
Corps of Engineers Department of the Army Washington, D.C. 20315 M""M"M
An equal opportunity employer
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It's new from Dickey...
This formula for the urethane Coupling
Dickey urethane is unique, and it assures the
finest possible factory-made pipe joint. Here's
why. First, we make our own urethane .
. . be-
cause it gives us positive control of quality and
uniformity. This urethane is the most resilient
material available. Nothing compares with its
ability to "bounce back"— a requirement for a
tight joint.
It has more "fight back," too. Stress relaxation
tests prove this ... and proves the urethane
Coupling provides a tight joint indefinitely.
Dickey urethane will not flow. There is no way
for the joint to "thin out" at the bottom and
eventually leak. Not so with other materials.
Hardness of the Dickey urethane Coupling is
stable, it assembles just aseasy at 25°as it does
at 1 10°. Varying temperatures have no effect.
it's biologically resistant and not subject to
attacks of acids and alkalis commonly found in
sanitary sewers. Not so with other materials.
For more information about the Dickey urethane
Coupling, contact these Dickey offices: Bir-
mingham, Alabama; Ft. Dodge, Iowa; Kansas
City, Missouri; Meridian, Mississippi; St. Louis,
Missouri; San Antonio, Texas; Texarkana,
Texas-Arkansas.
W.S. DICKEY
CLAY MFG. CO.
7v // .'
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TRAFFIC EXPERT:
Any person, regardless
of age, experience, or
education.
HIGHWAY: A means
of moving traffic and
controlling the popula-
tion explosion
INTERSECTION: The
main reason for traffic
engineers
CONFUSION: A four-
way yield intersection
HELL: An expressway
without exits or stops
TRUCW
60 INTO
LOWER
GEAR
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Thelabel isthe tiling
(likewise for chemical engineers, electrical engineers, and industrial engineers)
Seems ridiculous. Maybe it is. But so far we
have found that the ofTicial label guides usto
those who have shown they can discern a goal
and not lose their way towards it.
In general, however, the label does not
guarantee a uniform product. That's good.
It is worn by some who have never dipped
below the five percentile academically, who
enjoyed doing a paper on the psychodynamic
roots of Buddhist theology almost as much as
they enjoyed constructing five difTerent ther-
modynamic models of the pulsar phenome-
non. That kind of mind can find comparable
fulfillment in some problems ultimately in-
volving our photographic systems, plastics, or
fibers. Hard to believe but true.
The label is also worn by some who had to
struggle for it because their minds don't work
the way a professor's mind works. They are
not unhorsed, however, to learn that some-
times a remark passed casually in a washroom
can accomplish more than a 1 1 7-page techni-
cal report with 50 references in the bibliog-
raphy.
Hope you will drop us a note telling what
kind of mind you have. A wrong answer will
not be held against you.
EASTMAN KODAK COMPANY
Business and Technical Personnel Department
Rochester, N.Y. 14650
An equal-opportunity employer offering a
choice of work either in Rochester, N.Y. or
in the South.
Bob Nerad seeks recognition
But not just for himself.
Bob was Chairman of a special Jaycee project to se-
lect the "Outstanding Young Educator" in Schenectady,
New York.
He began by rediscovering firsthand some of the vi-
brant situations that confront young teachers. With that
background he was ready to coordinate the nominating
and judging.
Planning and coordinating come naturally to Bob.
As a Production Control Specialist with General Elec-
tric's Medium AC Motor and Generator Department,
he keeps production lines running smoothly. Coordinat-
ing machinery, raw materials and labor is crucial to any
efficiently run business.
With a mechanical engineering degree from Cornell,
in 1962, and an MBA in personnel administration from
George Washington, in 1963, Bob sought to plunge
directly into meaningful work. He'd had enough theory
and simulations to last him for awhile.
At General Electric he found people that agreed with
his thinking, and what's more, GE offered him imme-
diate responsibility via the Manufacturing Management
Program.
Like Bob Nerad, you can get a fast start at General
Electric, in R&D, design, production or technical mar-
keting. Talk to our man when he visits your campus. Or
write for career information to: General Electric Com-
pany. Room 80 IB, 570 Lexington Avenue, New York,
N. Y. 10022 699-»
AN EQUAL OPPORTUNITY EMPLOYER (M/F)
/K-
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Westinghouse needs engineers
who understand this generation
or this generation.
In the next ten years, demand for
electricity will double. What's West-
inghouse doing about it? Plenty.
We're number one in commercial
nuclear power. We're working on
an advanced breeder reactor. We're
spending $450 million to boost our
production capacity.
Okay, that's Westinghouse, the
electric company. What about West-
inghouse, the schoolteacher? In its
first two years, Westinghouse Learn-
ing Corporation had over 60 govern-
ment and private contracts, including
training for the Peace Corps, Job
Corps, and private industry.
Which doesn't even start to de-
scribe Westinghouse. We're also m
You can be sure, if it's
computers, transportation, medical
science, air pollution, oceanography,
and more. Is that any way to run an
electric company?
We think so. If you think so, talk
with our campus recruiter, or write
Luke Noggle, Westinghouse Educa-
tion Center, Pittsburgh, Pa. 15221.
An equal opportunity employer.
Westinghouse
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Ro7i Gibbs, Mechanical Engineering stu-
dent, studies music, Swedish and plays
the recorder shown in the picture. His
only problem is finding the time to do
these things. The pi'ess shown isn't 7-eally
coming down on the head of this square
peg.
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Ourengineershelprun
the financialworld.
You wouldn't expect to find cash register [xoijIc in
banks. But we are. Because we're not just cash register
people. With our electronic equipment we can auto-
mate any bank in the country. And these are total
computer systems that handle data from teller
window to final report.
Other projects keep us busy, too. Our people are
toiistantly ((iniin<; up uitli new ideas in photo-
chromies. In encapsulation. And in thermal printing.
What does this mean for you? Write to William G.
Benner, Coordinator, College Relations^ Executive
& Professional Placement,
NCR, Dayton, Ohio45409.A
lot of new worlds are waiting. NCR
An Equal Opportunity Employei
Of all the natural resources
Anaconda works with,the one that
counts most is you.
By the year 2000 A.D. the world's popula-
tion will have doubled. For every two Americans
now, there will be one more. A growth of 50%.
And that's just a little over 30 years away.
This is the problem we're facing at Anaconda.
How to provide the millions more tons of
copper, aluminum, and other non-ferrous metals
that will be needed to provide essential needs.
Metalsforbuilding, electrical power sys-
tems, and agricultural systems. Metals for new
and better transportation, new and better roads,
and communication. Metals necessary to change
sea water to fresh. To help underdeveloped nations
develop. Plus, a whole myriad of possibilities we
haven't even dreamed of yet.
The needs are obviously immediate and
urgent. And Anaconda is growing and diversifying
here at home, in Latin America and Canada. In as
many ways as we know how to provide these basic
building blocks on which our economy grows, in
ways we like to think make us one of the great
natural resources of the Americas.
But metals alone don't make the com-
pany that mines and fabricates them a great nat-
ural resource.
What does it is people. And the skill,
imagination, and determination they bring to
their work.
Without these qualities, metal lies hid-
den, useless. And can never reach the potential
necessary If we are to answer these problems at all.
That is why Anaconda has a commit-
ment. To back the creative energies of our human
resources with our faith in the future, and our
money, to meet the growing needs for metals.
in the last 10 years we invested $750,000,-
000 for new plants and equipment. There will be
another $650,000,000 in 1968-1972. Plus, we have
research on a global scale. A whole new western
exploration headquarters in Salt Lake City, and an
extractive metallurgical research laboratory in
Tucson. Staffed with specialized scientists, geo-
physicists, metallurgists, mining engineers and
other highly trained individuals. This is the kind
of backing we give to our people.
And the people we need are numerous.
Teams of earth scientists, metallurgists, mining
engineers. Fabricating, marketing and financial
specialists. All the sort of dedicated people that
know their work is vital and important.
Anaconda. Come make a future with us.
For more information about your opportunity at
Anaconda, write: Director of Personnel, The Ana-
conda Company, 25 Broadway, N.Y., N.Y. 10004.
Equal Opportunity Employer.
Anaconda:
one of the great natural resources of the Americas.
Anaconda American Brass Co.
Anaconda Aluminum Co.
Anaconda Wire & Cable Co. M120
Do you think
a bright young engineer
should spend
his most imaginative years on
the same assignment?
Neither do we.
That's why we have a two-
year Rotation Program for
graduating engineers who
would prefer to explore several
technical areas. And that's why
many of our areas are organ-
ized by function— rather than
by project.
At Hughes, you might
work on spacecraft, communi-
cations satellites and/or tacti-
cal missiles during your first
two years.
All you need is an EE, ME
or Physics degree and talent.
If you qualify, we'll arrange for
you to work on several different
assignments. . .and you can
help pick them.
You may select special-
ized jobs, or broad systems-
type jobs. Or you can choose
not to change assignments if
you'd rather develop in-depth
skills in one area.
Either way, we think
you'll like the Hughes ap-
proach.
It means you'll become
more versatile in a shorter
time. r -1
(And your
j HUGHES !
salary will l .1
show it.) """.V.o.'p.cEmv.i.OHs""
Some of the current openings at Hughes:
Microwave & Antenna Engineers
Electro-Optical Engineers
Microcircuit Engineers
Space Systems Engineers
Missile Systems Engineers
Guidance & Controls Engineers
Spacecraft Design Engineers
Weapon Systems Engineers
Components & Materials Engineers
Circuit Design Engineers
Product Design Engineers
For additional information,
please contact your College
Placement Director or write:
Mr. Robert A. Martin
Head of Employment
Hughes Aerospace Divisions
11940 W.Jefferson Blvd.
Culver City, California 90230
U.S. Citizenship is required
An equal opportunity employer
CAMPUS
INTERVIEWS
March 13&14
Contact College Placement
Office to arrange interview
appointment.
Pdrking lots are places
where people
bang up car doors.
Help wanted:
Can you design
a door that eliminates
this problem?
Situation: It is often difficult to get into and
out of today 's cars without bumping
into the car beside you.
Question: Can you design a door that uses
minimum out-suing space
when opening ?
Disciplines: It can go over the car, under it,
slide into theframe, swing parallel
to the body . . . AS LONG AS
IT'S NOT TOO EXPENSIVE TO
MASS PRODUCE. Door must
also provide an electrical channel
to the chassis to provide for power
operated windows. Need your ideas
in time for meeting next month.
Thanks.
Want to work on a challenging assignment like this? If you have better ideas to contribute, and you're looking
A new member of on engineering team at Ford Motor Com- for challenging assignments and the rewards that come
pany does. Today his job may be designing new car door from solving them, come work for the Better Idea company,
hinging. Tomorrow it might be solving cab vibration in See our representative when he visits your campus. Or
semi-trailer trucks. Or designing a different approach to send a resume to Ford Motor
vehicle controls, or even developing a new engine con- Company, College Recruit-
figuration, ing Department. The
To help solve assignments like these, our people have a American Road, Dear-
giant network of computers at their service. Complete test- born, Michigan 48121. An
ing facilities. The funds they need to do the job right. equal opportunity employer.
u<ml
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ITellme
somethingwon't
work and youVe
made my day..."
Cordovi, Marcel. Educated Prague, Ann Arbor, Pittsburgh, Brooklyn.
Authority on materials for high temperature, nuclear and corrosive
environments. VIP in market development for International Nickel.
"/ mind everyone's business. Say you're building a condenser for a
power plant. I want to know what metals you're considering. No!
I don't think you want to use that one. Our tests show it won't stand
up to those conditions. And experience tells us that the long-term
economics aren't right for you either. Now, how about these?
"I've got no tangible product to sell you. Only ideas. Maybe I'll
convince you to use stainless steel. We don't make it. But I've improved
the prospects for stainless— and fornickel— by seeding the idea. .
.
"Ideas have to stay young. So do we if we're to work with ideas and
promote them. That's why I still teach. It's my contact with the logic
and enthusiasm of youth. . . so that I keep on asking 'Why?"Why?".'. .
There is only one Marcel Cordovi. but thousands of Inco men all over
the world reflect his attitude: trying to solve today's problems and
tomorrow's needs with nickel. Nickel to make other metals stronger,
tougher, more corrosion resistant. Nickel, its contribution is quality.
INTERNATIONAL NICKEL
The International Nickel Company, Inc., New York, N.Y.
The International Nickel Company of Canada. Limited, Toronto, Ontar,
International Nickel Limited, London, England
Cordovi on ayi iyispectioti tour of a nuclear reactor at Brookhaven National
Laboratory. He spent 10 years there as a consultant o>i materials
for various nuclear projects.
A3-dimensional
universe on a
2-dimensional
surface.
Typical of the
in-depth engineering
you'll do at Norden.
You're looking at Contact Analog,
Norden's innovative display system
that packages the world in a mere
V2 cubic foot. Height, width, depth
and data projection capabilities are
translated instantly into easily assim-
ilated pictorial form. And the appli-
cations are virtually limitless — for
air/space craft, land craft and under-
water vessels.
It's a challenging concept. And only
one of the numerous breakthroughs
that Norden is pioneering. Our prob-
lem-solving teams are constantly ex-
ploring new ideas, tackling them from
every aspect, and bringing new tech-
nological dimensions into being. It's
this kind of teamwork that gives us
the broadest capabilities possible—
and gives our engineers the most
diverse interchange of ideas and
approaches— in the areas of pilot dis-
plays, airborne radar systems, ground
support equipment, optical devices
and computer technology.
If you're interested in new dimen-
sions in engineering creativity— and
career opportunity— then get with
the Norden team. We've a great loca-
tion in Fairfield County, Connecticut,
just 41 miles from the heart of New
York City... we offer a corporate-
financed Graduate Education Pro-
gram... and we have openings in
Research, Development and Manu-
facturing. 1969 graduate EE's and
ME's are invited to contact their
Placement Directors to arrange an
on-campus interview. Or forward
resumesto: Mr. J. E. Fitzgerald, Helen
Street, Norwalk, Connecticut 06852.
An Equal Opportunity Employer(m/f).
Norden United
fi ireraft
Mnncantn
A diversified and challenging career is
yours at Monsanto because the key to our
future rests with engineers of ability.
At Monsanto there is no ceiling on your
future. A rewarding
and interesting career will be found by engineers
who thrive
on engineering challenges.
Irr^portant opportunities are offered to chemical,
mechanical
electrical, industrial and civil engineers who are
needed
to maintain our outstanding growth record.
Your profes-
sional challenge can be found in engineering,
manufactur-
ing, research or marketing at locations
throughout the nation.
Excellent benefits and salaries are yours at
one of the
nation's largest chemical companies.
If you are interested in a career at
Monsanto, ask your
placement director for more information and see
the man
from Monsanto when he visits your campus. Or
w"te to.
Manager. Professional Recruiting. Department
CL BID,
Monsanto. St. Louis, Missoun, 63166.
rii
Good ideas \^^ w
get off the ground;^^
—
at Boeing^^^^^ ^flr
So do careers. At The Boeing
Company, you can be a mem-
ber of a team that's famous for
making good ideas fly.
Such as the Boeing 707,
America's first jetliner.
And the 727, the world's
most widely used commercial
jet.
The 737. the world's newest,
most advanced short-range jet-
liner.
Boeing-Vertol helicopters, in
use commercially and with the
U.S. Army, Navy and Marines.
The National Aeronautics
and Space Administration's
Apollo/Saturn V moon rocket
with its Boeing-built 7.5
million -pound -thrust first stage.
USN's hydrofoil gunboat
Tucumcari. USAF's Minute-
man strategic missile, and
NASA's Lunar Orbiter recon-
naissance spacecraft. All pro-
grams which forged significant
advances in technology.
Boeing has exciting new
projects on the way up, too.
The 747 superjet, world's
largest and fastest commercial
jetliner, scheduled to make its
first flight by the end of 1968.
America's supersonic trans-
port, now being developed at
the company's Commercial Air-
plane Division.
Other advanced aircraft, mis-
sile and space programs of the
future are in early development
and on Boeing drawing boards.
They can help get your career
off to a dynamic start in applied
research, design, test, manu-
facturing, service or facilities
engineering, or computer
technology.
If you qualify, Boeing's Gra-
duate Study Program will help
you work toward advanced
degrees.
See your college placement
officer or write directly to: Mr.
T. J. Johnston, The Boeing
Company, P.O. Box 3707,
Seattle, Washington 98124.
Boeing is an equal opportunity
employer.
T£Af£^
DIVISIONS COMMERCIAL AIRPLANE, SPACE. MISSILE 8. INFORMATION SYSTEMS. VERTOL. AND WICHITA. ALSO. BOEING SCIENTIFIC RESEARCH LABORATORIES,
The less youve heard about us the better.
Maybe you think that's a funny way
to talk to you.
But we don't think it is.
Many people think we're only a biR
chemical company.
Chemicals being the biggest thing
we have.
But what we'd really like you to
know is that we're also a forest prod-
ucts company. Olinkraft.
Plus a lightweight paper company.
EcLista.
Plus a packaging film company.
And that we're an aluminum com-
pany. And a bras.'* company.
And a sporting arms and ammuni-
tion company. (You've heard about
Winchester? That's us.)
The reason we're telling you all this
is that the competition to get you is
awfully tough.
And a big corporation that can offer
you the choice of a dozen .smaller com-
panies, has an edge.
But don't let this steer you away
from chemicals, if that's on your mincl.
There's everything here from inorgan-
ics and organics to specialty and agri-
cultural.
Now vou've heard more aljout us.
That's better.
You can do two things now. Meet
with your Placement OlVicer. Or write
Monte H. Jacobv.ourCollc.ue Relations
Officer, here at Olin, 1(;0 ^^^
Park Ave., N. Y 10022. Clin
^*<^
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Join the team
thatls making careers
outofcreativi^^.
Engineering graduates who
join the McDonnell Douglas
team today can help lead
the way to tomorrow's crea-
tions in flight, space, elec-
tronics, computerization,
and other exciting fields.
We've already established
a substantial lead in these
growth fields through activ-
ities like these : advanced
jetliners, orbital workshops,
space logistics vehicles,
planetary landers, advanced
air superiority fighters,
electronic medical monitor-
ing devices, commercial
computer services, and so-
phisticated flight simulators.
Our leadership in the
aerospace industry is sup-
ported by a balanced
combination of military and
commercial programs, a
factor to consider in plan-
ning your future career.
Openings now exist in many
of our more than 39 loca-
tions throughout the U.S.
Let's get together and
talk about creativity—yours,
and ours. Contact your
placement office, or send
the coupon today.
Mail to: Mr. J. H. Diller, Professional Employment, Box 14308, St. Louis, Mo. 63178
or: Mr. L. P. Kilgore, Professional Employment, 3000 Ocean Park Blvd., Santa
Monica, Calif. 90406.
Name.
Home address
-
City & State _ZipCode.
College or University.
Degree: BS _MS_ -Major Field-
Graduation date _^
Area Choice
: East D Midwest D West D Best Opportunity Q
iWOOOAIiVJEI.1. DOU€SLAS
An equal opportunity employer / ^^^y^ ^^
.c^
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The
Rauland Team a
_^y group of professionals each
with his own assignment, but each
a part of the team working to improve
and perfect the Rauland Products
Rauland, a division of the Zenith Radio Corporation
and one of the world's largest manufacturers of cok i
TV picture tubes, needs good, professional engineers
and scientists to join their team. Individuals with
creative ideas and the ability to work with the rest
of us turning out a better product.
You have a future— a career— as a member of the
Rauland team. We offer excellent starting
salaries, and a superior benefit program
^ that includes free insurance and profit
,"4;>^ sharing. Talk over the possibilities
^ft^
^ of joining us with your college ^gC-"*
-};„ placement office or write to ^^
.^\
'fr... Mr. Joe Kerga at
Rauland.
RAULAND
ow.»o>.D> ZENITH RADIO CORPORATION
2407 W. North Ave.
Melrose Park, Illinois
AN EQUAL OPPORTUNITY EMPLOYER
When you
start knocking
onck>ois
tryours first.
Looking for excitement, challenge, and opportunity for creativity?
Look into Raytheon where electronic frontiers are being explored
from inner to outer space ... in underwater acoustics, radar, space,
communications, and missile systems . . . where a healthy mix of
commercial and government business provides stability.
Looking for growth opportunities? Raytheon's sales doubled in the
last two-year period. 1970 corporate growth goals were achieved
by early 1968. Revised goals for 1970 are based on continued growth.
Opportunities abound at all degree levels for:
Want to moveup fast
in aerospace/electronics?
Hughes iswhere
the action is. ['^"^"^?]
You can go forward, go fast, go far., .at
Hughes Field Service & Support Division.
If you are seeking a stimulating assign-
ment where you can get in on the
ground floor of the rapidly-expanding
aerospace/ electronics field, capitalize
immediately on your background and
training, and progress quickly toward
your career goals— Hughes Field Serv-
ice & Support Division in Southern
California will welcome your inquiry.
Some current fields of interest include;
DESIGN ENGINEERING
Openings exist for Electronic and Me-
chanical Design Engineers in the devel-
opment of Trainers & Simulators and in
the design of checkout and test equip-
ment for large missile and aerospace
systems. These responsible positions
require interest and/or experience in
such design areas as: analog circuits,
digital logic, switch/ relay logic, electro-
mechanical packaging, infrared test-
ing, inertial guidance and Command/
Control systems
Responsibilities will
includeall phases
of design and
development
from concept to
final fabrication
and evaluation. M.S
or Bachelor's degree is
required in E.E., M.E. or Physics.
FIELD ENGINEERING
The Field Engineer's job ranges from
complete contractor maintenance of
electronic systems to technical assist-
ance. His primary function is to assist
the customer at operational sites. Re-
sponsibilities include: providing main-
tenance, operational and technical
assistance; formal and informal on-the-
job training; logistic assistance and the
investigation and solution of equipment
problems experienced in the field. Re-
quires a Bachelor's degree in E.E.
or Physics. Experience with military
fire control, radar or communications
systems is desirable but not mandatory,
MAINTAINABILITY ENGINEERING
During design phase, positions involve
analysis of the feasibility of built-in, self-
test features, application of automatic
checkout equipment, standardization of
circuitry design, minimization of ad-
justment and alignment requirements
and packaging of the product. During
system development, assignments will
involve production of a complete set of
integrated logistics support doc-
uments for use as planning
guides. Requires B.S. degree
training devices, plan field training pro-
grams and prepare courses for use at
customer bases. Requires a Bachelor's
degree in E.E., or Physics. Experi-
ence in preparing and presenting
technical electronics material in the
classroom and laboratory is highly
desirable but not mandatory.
ENGINEERING WRITING
Specialists in printed communications
convert complex engineering data into
simple, accurate, illustrated support
publications, including technical man-
uals, orders, brochures, sales proposals,
etc. Fields of interest include: digital/
analog computers, display
systems, digital and
voicesatellitecom-
munications systems
.
.
.
and many others. Requires a
B.S. degree in E.E. or Physics.
Hughes Technical Training prepares
both civilian and military personnel to
efficiently operate and maintain ad-
vanced electronic systems. Technical
Instructors conduct training classes at
Hughes California sites and work di-
rectly with customers to evolve special
CAMPUS INTERVIEWS
March 13 & 14
For additional information on the ca-
reer opportunities available at Hughes
Aircraft Company— and to arrange a
personal interview with our Technical
Staff representatives please contact
your College Placement Office or write:
Mr. R. J. Waldron, Hughes Aircraft
Company, P.O. Box 90515, Los An-
geles, Calif. 90009.
ifYOU can
answer "YES" to any
of these
questions, Rohm and Haas
can make your life
interesting.
Do you enjoy being responsible
(and the rewards that go with it)
for developing a project and
carrying it through to completion?
Do you like a job that gives free
rein to your imagination and
tests your skills?
Do you like the satisfaction of
making a contribution to society
by improving a wide range of
industrial and consumer products
or by protecting natural resources
or improving farming efficiency ?
We are not altruists. We are a
strong and growth oriented
chemical company that needs
engineers of all types—chemical,
mechanical, electrical and
industrial—who want to make a
practical contribution to
improving man's lot and at the
same time advance themselves in
the world of business. We have
doubled our sales in the past
10 years to the $400,000,000
level. We make some 2,500
chemical products including
synthetic resins, plastics, fibers,
pharmaceuticals and animal
health aids. We are on the move
and you can move with us into
positions of responsibility just
as rapidly as you show us you
have the ability.
There's just one thing
—
you'll he
expected to work hard—but
you'll be in good company with
the 13,000 other people that
make up Rohm and Haas. We
have six major manufacturing
locations in the United States
and producing subsidiaries in
15 foreign countries. We need
engineers in research, production
and marketing. Talk with us
about your interests— it could
be good for both of us.
ROHMn
IHRRSE^
PHILADELPHIA. PENNSYLVANIA 19105
Campus Interview Date
March 13-14
ROHM AND HAAS COMPANY
An equal opportunity employer.
Isotropic* steel
for improved performance
Isotropy IS what the designer of this highly-
stressed 335-pound tractor yoke had in mind
when he specified cast-steel.
Not taken in by the shopworn "fiber" or "flow
line" argument, he knew that road-building
equipment is subjected to shock loads of high
magnitude— in several different directions—so
that he could not gamble with a construction
where toughness, impact and fatigue proper-
ties are not uniform in all directions.
Cast-steel also allowed the designer of
this tractor yoke plenty of engineering flexi-
bility ... He didn't have to worry about fitting
ot
o
together cumbersome wrought shapes, and he
could put metal precisely where he wanted it
for load-catrying ability, to avoid possible areas
of stress concentration . . . And he could choose
the steel composition which would give him
optimum strength/cost ratio.
Want to know more about cast-steel? We're
ffering individual students free subscriptions
to our publication "CASTEEL". . , Clubs and
other groups can obtain our sound film "En-
gineering Flexibility." Write Steel Founders'
Society of America, Westview Towers, 21010
Center Ridge Road. Rocky River,Ohio44116.
'Isotropic: Equal properties in all directions.
STEEL FOUI^O^DERS' SOCIETY OF iVMEIlICA
CasuSteel
for Engineering Flexibility
Do you
keep an eye f
on the time line?
To gain the competitive edge, the experts in downhill slalom
have this advice: "Watch the time line— the fastest course line."
"In the race against time, if a skier slips off and goes too low
in the traverses, he'll lose precious seconds."
As you look to your future course, watch for the company whose
progress is on a time line with your own.
Ask companies how their expansion and modernization programs
stack up in their industry. Find out if you're interested in the markets they're
interested in. If they have a position that fits the course you've set.
Don't settle for salary and status quo. We don't. Pick a time at
your college placement office. Let's discuss your future. The
Timken Roller Bearing Company, Canton^ Ohio 44706.
On your campus...
February 26 & 27, 1969
A Timken Company representative
would like to talk with you!
An Equal Opportunity Employer.
TIMKEN
THE TIMKEN COMPANY MANUFACTURES TAPERED ROLLER BEARINGS, FINE ALLOY STEEL AND REMOVABLE ROCK BITS.
Imagination is what it
takes to keep Zenith prod-
ucts the best ... to develop
new products ... to keep our
company growing and expanding
n the future as we have in the
past. Today career opportunities at
Zenith Radio Corporation range as wide
as your imagination and are as varied
as a color spectrum.
At Zenith you'll find a diversity of work areas
from consumer products to electronic medical
aids, with plenty of room to put your creative
imagination to work. Careers in engineering are
exciting . . . with a future full of products waiting to
be created. It takes creativity to keep our products the
best, and imagination to create new products and new
leas. We need individuals with the ability to keep Zenith
)ng and growing.
jn offer you the kind of career that will challenge your
imagination and keep it expanding— plus an excellent starting
salary, one of the finest profit sharing plans in the country and
tuition reimbursement for advanced study. To learn more about a
career in engineering-research at Zenith, see your college placement
office or write to: Jim Faust, Manager of Professional Recruitment,
Zenith Radio Corporation, 1900 North Austin Avenue, Chicago, III. 60639.
.. .Why Not Join The Best!
^MiZiL
The quality goes in before the name goes on*
An fquo/ Opporfunrfy Employer
Let me take
you away
from all this.
Away from indecision. From confusion. Away to Allison Divi-
sion of General Motors. Whiere young aerospace engineers
become first team varsity. On a winning team.
In case you haven't heard, Allison is where everything is hap-
pening right now. There's an entire family of gas turbine en-
gines for you to work on. Turbofan. Turbojet. Turboprop.
Turboshaft. New and exciting projects. The kind you've
dreamed about. Projects that extend far into the future. Not
a here-today-gone-tomorrow atmosphere. At Allison, the
work's here today, and here to stay.
So come on along. You've worked hard for that degree. Don't
waste it. Go where it'll do you the most good. Write Ken
Friedlein, Scientific Placement, Dept. 302, Allison Division
of General Motors, Indianapolis, Indiana 45206.
^Allison
An equal opportunity employer M/F
GM
in this issue
THE PROBLEMS OF SQUARE PEGS
In this issue, we examine the
problems of square pegs and round
holes. The pegs are those students
"The Meaning of Formal
Laurels" by Charles H. Ludmer
takes a critical look at the opera-
CHARLES LUDMER, SENIOR, EE
in the College of Engineering who
would like to do a little something
different with their education.
These students find themselves
constrained by the uniform round
holes of the existing system.
In "The College as a Place to
Love," Tom Brown examines the
findings of a wide variety of groups
which have studied the present
form of engineering education and
have recommended changes to-
ward greater flexibility and qual-
ity. Following the article on educa-
tion is the transcript of a speech
given by Dean Drucker at the fall
initiation banquet of the local Tau
Beta R chapter. In his speech, the
Dean expresses his feeling on a
number of important educational
innovations.
MIKE DEHN, SENIOR EE
tion of honorary societies with par-
ticular emphasis on the operation
of the Tau Beta Pi chapter at this
University. The article studies
both the effects of membership and
the operation of the national ad-
ministration through the eyes of a
past president of the local chapter.
"A Change in the Air" is a re-
port by Michael Dehn on a speech
given by Dean Drucker at a faculty
luncheon. The speech gives a ex-
plicit indication of the feelings of
the new Dean about engineering
education on this campus and give
a preview of what education in the
future may look like.
Also included in this issue are
reports on the draft. Engineering
Open House by Linda Scott, and
other campus action.
Not in this issue is an article by
the Swede, Ellwyn Englof, our
business manager, who never
writes anything. This is not to
indicate that he cannot write, for
few can better his articulate com-
mand of our Anglo-Saxon rhetoric.
He has never learned to read and
is, therefore, not willing to commit
himself in writing to anything
wherein he won't know what he
says. Otherwise, he does an excell-
ent job of handling our bills, re-
ceipts and petty cash to make sure,
at least on paper, that we finish
each month in the black.
ELLWYNENGLOF, SENIOR, ME
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You'll never get anywhere without it.
Nothing helps a young engineer's
career like being given a challenge.
Which is another way of saying a chance
to fail now and then. To make his own
mistakes.
At Western Electric we give our newly
recruited engineers responsibility almost
immediately. They make their own de-
cisions. Learn from their own errors.
Don't get us wrong. We keep our
demands reasonable enough so that our
recruits can make their decisions at their
own pace. But our thinking is, a man
feels awfully good about even a small
decision when it's his.
If you're the type who'd like the chance
to make your own moves, see our recruiter
or write College Relations, 222 Broad-
way, New York, N. Y. 10038.
A lot of hard work never hurt anyone.
S^ Western Electric
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM
AN EQUAL OPPORTUNITY EMPLOYER
editorial
Honesty in Packaging
Normal progress to a degree in the Liberal Arts and Sciences is
measured by school and draft board alike as fifteen hours per sem-
ester or thirty hours per academic year. After four years of such
normal progress, a degree is usually forthcoming. In the College of
Engineering, however, after four years of such normal progress
a transcript will show 120 hours creditable to graduation in the fu-
ture. It would be in the best interest of the College of Engineering
to graduate its classes on a normal four-year schedule. This is not
possible with the present curricular arrangements in the College
whereby large numbers of seniors must continue beyond the eight
semesters of the Undergraduate Study Catalog.
The basic science courses for all engineering curricula are taught
through a departmentalized system. There is no doubt that dupli-
cation occurs in the teaching of basic principles and concepts. In
addition, important course material (i.e. thermodynamics) is frag-
mented into several courses, each serving a different curriculum.
Some courses lose value by trying to force too much material into
too little time, while others, for the sake of being called courses,
use three credit hours for what may be worth only one. By making
material which is common and fundamental to all engineering dis-
ciplines part of a single course or sequence of courses for all engi-
neers, the time spent on further instruction in specific subject areas
could be more reasonably distributed among the contributing de-
partments. Such basic courses would give the essential basic theory
while simultaneously presenting the applications of the theory in
many engineering disciplines.
The decrease in the number of hours of required basic courses
makes an eventual switch to a two-year common core program more
feasible. Such a program could be taught as a cooperative effort by
many engineering departments, giving a unified background for the
student's choice of continuance in a specific field of endeavor. A
two-year core would interface more readily than the present system
with existing junior college programs. Common core courses would
also be far more desirable and probably far superior to the present
superfluity of service courses.
The implementation of common basic courses or a common two-
year core for all engineers to which many departments would con-
tribute has been suggested by Dean Drucker to lower the number
of required hours. These ideas are new and they are untired. They
should be discussed, evaluated, and modified on the basis of merit
alone. They should not, for the sake of departmental politics, be dis-
missed as a threat to organization or tenure, but should be handled
as an honest effort to make four-year curricula for a four-year
college.
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The College as a Place to Love
by Tom Brown
The first and often the hardest step in the scientific
method is: Recognize and define the problem. Those
who are working to improve engineering education
should try this approach; they should carefully define
education. Those who only want to gripe about what is
wrong with education need not read further.
Many groups are expressing their own definitions of
education generally and engineering education specif-
ically. It is interesting to note that several groups and
individuals, from renowned educators to unknown
student groups, are coming up with similar definitions
and recommendations for improvement. The evidence
All I've learned from this course is that with 95%
more effort I can get 15% more credit but take 25%
longer to graduate with a 10% lower GPA than my
LAS roommate.
presented in this popular outpouring deserves ex-
position.
Any study of higher education should come to some
conclusion about what this education should strive
for, and the view of several studies is that education
must strive for more than knowledge transfer. A
Hazen Foundation report. The Student in Higher
Education, states that:
"it is no longer possible to take a narrow view of
intelligence as 'academic knowledge,' isolating
cognitive growth from moral growth and the gen-
eral maturation of the person. This view appears
untenable not so much for reasons of philosophy,
but rather because our knowledge of the nature of
the human personality forces us to conclude that
cognitive growth which is separated from the
development of other aspects of the human per-
sonality is illusory or distorted."'
A report of the Institute of Higher Education came
to essentially the same conclusion. It stated that the
main objectives of education should be to instill know-
ledge, cultivate intellectual skills, and develop an
integrated and self-directed personality.
Both of these reports agree with Alfred N.
Whitehead, who asserted that no antithesis should
exist between a technical and liberal education. Says
Whitehead, "There can be no adequate technical
education which is not liberal, and no liberal educa-
tion which is not technical : that is no education which
does not impart both technique and intellectual
vision."^
When students and study groups recommend more
emphasis on teaching, they are not demanding only
that a better technical education should be in the
offing. The desire is for recognition of the way people
in fact do learn. Teaching should not be the implant-
ation of bits of knowledge and technique into students'
minds through the threat of grades. Teaching should
cultivate, not ignore intellectual and personality
development.
The Hazen Foundation report suggests that faculty
must rededicate themselves to helping students derive
personal meaning from their learning experiences.
The report also suggests that many of the personalist-
minded faculty members in college today might gain
more satisfaction in this type of academic work than in
research. However, as the Honors Committee' also
points out, this teaching faculty must receive rein-
forcement by acquiring equal status with the research-
oriented faculty.
The Goals Report suggestion for classroom in-
struction by practicing engineers also might be help-
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ful in promoting an expanded view of education. After
all, most people are not members of the academic
community, and exposure to the outside world will
give students another viewpoint. Furthermore, non-
academically oriented instructors might not be so
firmly entrenched with the transporting knowledge
concept of teaching.
Joseph Katz points out that although official college
rhetoric plays up independence of mind and character,
passive receptivity is encouraged in the classroom
and homework. This ambivalence is surely a factor in
the substantiated claims that colleges are not teaching
people to enjoy learning. A Fortune magazine survey
conducted by a firm specializing in attitude research
polled students between eighteen and twenty-four
about their views toward college.'' Each student
chose one of two views which most closely coincided
with his own. Fifty-eight percent chose this state-
ment: "For me college is mainly a practical matter.
With a college education I can earn more money, have
a more interesting career and a better position in
society." A minority chose: "I'm not really concerned
with the practical benefits of college. I suppose I take
them for granted. College for me means something
more intangible, perhaps the opportunity to change
things rather than make out well within the existing
system."
Katz has also found that most students rank their
individual careers much higher than involvement in
government affairs and service to people, and he found
little change between the freshman and senior year.
His conclusion is, "the primary need is still to wake
up students, not to constrain them."'^
Curriculum flexibility and experimentation present
opportunities for students to participate in their own
total development. The responsibility for course sel-
ection prods the student to examine the relevance of
academic tasks to his deeper interests and concerns.
He is then in a better position to integrate intellectual
and personality development. The Honors Committee
Report proposes that a major obstacle to such an edu-
cation is the faculty's assumption that students are
trying to just "get by." Joseph Katz expanded on this
subject. "We have relied too much on threat and re-
striction and not enough on internal incentives and
feelings in stimulating our students . . . our major ef-
fort should be to create a community of scholars, offer
the student clear and attractive models of scholarship,
deliberately build his confidence in his ability to be-
come a scholar, and give him freedom to be guided in
his intellectual work by his curiosity.""
The Goals Report notes that engineers have been
very instrumental in developing new educational de-
vices and systems such as closed circuit television,
programmed learning, self-instructional laboratories,
and systems of information retrieval and storage.
'"May we please leave your first point, on the role of
a University in society today, and go on with your
next ? ' reprinted from PUNCH
"Yet few innovations in engineering education itself
have been widely adopted. Many ancient practices
continue unquestioned such as the 50-minute, three-
day-a-week lecture, the chalk board as the main visual
aid, the one-teacher course or section, the two- or
three-hour laboratory, ten-year old cookbook experi-
ments, the 18-20 hour load, the 16-week semester, the
rigidly proportioned curriculum (25 percent engineer-
ing science, 20 percent social-humanists studies, etc.),
the policy of designing curricula exclusively along tra-
ditional lines, etc." The Goals Study recommended
innovation and experimentation by using new devices
and systems as well as by employing improved meth-
ods of educational research. It suggests that flexibil-
ity of programs will permit schools to offer their
strongest programs in order to best prepare students
for engineering careers.
Engineering educators generally agree that the
social role of engineers will increase in the coming
years. In a poll of educators' opinions about the tech-
nical role of the engineer in the next decade, forty-
four percent said it would increase, and an equal per-
centage said it would remain the same. Seventy per-
cent of the same educators predicted that the social
role would increase, while only twenty percent said it
would remain the same. The Goals Report, which spon-
sored this poll, recommends that engineering students
should understand and appreciate the relations be-
tween technological and social change, should be suf-
ficiently exposed to the social sciences in order to
recognize significant social problems, and should be
aware of their important role in solving social prob-
lems.
These recommendations again suggest Whitehead's
broad definition of education. The question that arises
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is whether the general education should precede or
accompany the technical education. An Institute of
Higher Education report states, "it is an established
psychological principle that facts which are meaning-
ful to the student are learned more quickly and re-
tained longer than items which the psychologist calls
'nonsense material' . . . The less meaning a student
sees in new subject matter, the more he inclines to
learn it by rote memory. The learning process becomes
mechanical, and the passage of time soon shrinks the
residuum of acquired fact and theory."^ These find-
ings indicate that a curriculum based on interrelated
general and specialized studies has a stronger founda-
tion in learning theory.
The Honors Committee Report also makes some
suggestions for improving social awareness on the
part of engineers. They recommended courses and
seminars relating engineering, technology, and so-
ciety, and research projects more pertinent to the
problems of society.
Interdisciplinary programs are also well suited for
integrating specialized and general education, and sup-
port for such programs is almost unanimous. The Goals
Report says that, "Many of the recommendations for
curricular changes suggested by engineering grad-
uates point to the existence of a clear demand for and
interest in interdisciplinary programs." The Na-
tional Conference on Creative Engineering Education
came to the conclusion that interdisciplinary ap-
proaches are necessary for teaching the critical skills
and areas of knowledge concerning innovative and
creative processes. The Honors Committee states
that a poll of students and faculty concerning inter-
disciplinary programs showed substantial interest in
both groups. A formal interdisciplinary program is
now being seriously considered by the College of Engi-
neering.
In another Goals Report sample, fifty-two randomly
selected institutions reported their hourly require-
ments for the baccalaureate degree in various fields
of study. The engineering average of 142 credit hours
is more than thirteen hours greater than the average
of the chemistry, math, and physics requirements at
the same institutions. This difference amounts to a
disparity of almost a full semester between engineer-
ing and science baccalaureate degrees. In addition, the
Goals Report reports an existing lack of evidence cor-
relating credit hour requirements for graduation with
excellence of education. In fact the heavy load of
courses he is taking, limits time available for self-edu-
cation development, and limits the choice of courses
to those the student thinks he won't have to spend
Charles BiTuning LOmpanU Omsian or AJJrtssognph Multignph Carp
A BRIGHT YOUNG ENGINEER
CAN CHANGE DREAMS TO REALITY
AT BRUNINB
COMPANY DESCRIPTION
Bruning is a major manufacturer of copying machines and
materials for both office and engineering reproduction re-
quirements. We manufacture and sell a complete line of
electrostatic and diazo copying machines and supplies.
LOCATION AND ENVIRONMENT
We are located in Mount Prospect, Illinois, a pleasant
residential suburb 30 miles northwest of downtown Chi-
cago. Our location provides easy access to good schools,
universities, cultural activities and recreational facilities
in metropolitan Chicagoland.
FOR MORE INFORMATION WRITE TO
J. A. Hoelscher
Charles Bruning Company
1800 West Central Road
Mount Prospect, Illinois 60056
An equal opportunity employer M/F
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too much time on. The Honors Committee Report and
the Goals Report both suggest decreasing the credit
hour requirement for the engineering baccalaureate
degree.
Current educational reports suggest more student
involvement or participation in educational decisions.
However, in the continuing rhetoric, the rationale for
such suggestions is often muddled. Without resorting
to confusing phrases such as student rights, educa-
tional and democratic theory indicate that student
participation is educationally desirable. Charles
Frankel writes, "If people have some power over the
way in which they live and work, they have more in-
terest in their experience, and they learn more from
it. If they have some power they tend to become more
responsible. They are more likely to make the connec-
tions between ideas and action, rhetoric and reality,
that are at once the tests and the pleasures of the
moral life. These propsitions have been tried in other
fields and found to have a substantial amount of truth
in them."^
Considering these findings the Honors Committee
Report recommendation for student representation on
all committees on the department and college level
makes good sense. Students have a unique perspec-
tive of the educational process. Student-faculty com-
munication in determining educational policy seems
to be a must.
Joseph Katz and Nevitt Sanford feel that students
could also share internal problems facing the college,
such as the faculty's concern about getting through to
students while fulfilling other demands on their time.
In a recent study they "found out that students re-
spond with increased involvement to such cooperative
efforts." Surely limits on student power or involve-
ment are needed, but the evidence suggests that these
limits lie beyond merely manipulating students into a
position such that they have no part in the decision
process. The value of student involvement has been
established, to the individual student as well as to the
academic community as a whole.
The argument is often advanced that trying to offer
engineering students a liberal as well as technical
education will lead to decadence of the engineering
profession. The history of older professions of law
and medicine does not support this view. As these
professions have pursued the expanded education
concept, they
"... Have more completely served their pa-
trons and the society which served them. With
each step away from the narrow technical educa-
tion of the trade school toward a broader program
of studies based on theory and principle the older
occupational groups have grown in stature and in
Dorft just look for
a job.
Look for a Career.
And there is one here
in Illinois.
There are plenty of jobs to be had, but think
beyond them and consider whether your time
spent will be contributing to your long-range
career objective, or be wasted.
Right now, to graduates with initiative. Crane
can offer unusual career opportunities, due to the
company's phenomenal growth. Over the past
five years, Crane's net sales sored from
$333,8000,000 to $405,900,000 and net income in-
creased nearly 400%. And the momentum seems
just to have started — with about two-thirds of
Crane's sales volume presently deriving from
industrial products such as valves, pumps, water
treatment systems, methods for safe removal of
radio-active corrosion and fission products from
nuclear waste water, and allied equipment. Build-
ing and construction products — plumbing,
heating — make up the rest of the sales.
So growth is the name of the game here at
Crane. And the challenge to participate is here —
to qualified graduates starting on careers in en-
gineering, research, manufacturing, sales, product
developilient, finance, accounting, and general
business administration. Our progress has opened
Crane career opportunities around the world and
in twenty-four locations in the United States.
Our Manager of Professional Recruiting would
like to tell you the differences between working
for Crane and other employers. Address him at
Crane Co., 4100 South Kedzie Aevnue, Chicago,
Illinois 60632, or call him at (312) 523-2900.
CRANE
VALVES • PUMPS • FITTINGS • WATER TREATMENT
METERS • PLUMBING • HEATING
AN EQUAL OPPORTUNITY EMPLOYER
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status. They have not lost qualified students;
they have gained them, and higher standards
have usually attracted more rather than less cap-
able candidates for degrees." i°
College Placement Office records show that a quar-
ter of the 1958 engineering graduates from the Uni-
versity of Illinois are engaged in administration, sales,
teaching, and related fields.
The evidence supports many recommendations for
improving engineering education, and some changes
are being seriously considered. However, the college
has displayed no general commitment to the principles
of a broad view of education. In this commitment we
would find hope.
6. Katz, Joseph, "Societal Expectations and Influences," The Student in the Totel Learning
Eflviionment, The 1968 Fay Campbell Lectureship on Higher Education held at the Univer-
sity of Illinois. May 10-13, 1968.
7 Sanlord, Nevitt and Katz, Joseph, "Stanford Undergrads II. 17 to 22: Tfie Turbulent Years,"
and Katz, Joseph, "Affluence in the College and Poverty in the Classroom," The Student
in the Total Learning Environment, The 1 968 Fay Campbell Lectureship on Higher Education
held at the University of Illinois, May 10-13. 1968.
8 McGrath, Earl J , Liberal Education in the Piofessions, published for the Institute of Higher
Education by the Bureau of Publications, Teachers College. Columbia University. 1964,
p. 54.
9 Rankel, Charles, "Student Power: The Rhetoric and the Possibilities," Saturday Renew,
Vol LI, No. 44, November 2, 1968, p. 23.
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YOUR CAREER STARTS HERE
BODINE ELECTRIC COMPANY is a manufacturer of high grade fractional horsepower motors and
gear reducers used in Instrumentation, Data Processing, Office Equipment, Therapeutic Instruments
and Equipment, Machine Tools, etc.
This is a highly engineered product and we have openings for MECHANICAL and ELECTRICAL EN-
GINEERS in our ENGINEERING, RESEARCH & DEVELOPMENT, and SALES DEPARTMENTS.
Engineers will have the opportunity to see their efforts in design and testing become a reality on
sophisticated apparatus of our customers.
If you are a mechanical or electrical engineer to be graduated soon, call collect, today, for an
interview. Area Code 312, 478-3515, or forward a resume to Bodine Electric Company, 2500 West
Bradley Place, Chicago, Illinois 60618, Attention: Mr. L.G. Selbach, Chief Engineer.
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""I never feel like a rookie"
Randy Trost, Wisconsin '61
"Sure I'm new at B&W, but I've been too busy to
think about that. I've been woi'king in my field all
along, and the training sort of blends right in."
If Randy Trost sounds like a B&W booster, you
should hear what his supervisor says about him.
We're looking for aggressive, talented young engi-
neers like Randy. We want you if you want significant
responsibility from the start. In fact, we need more
engineers than ever before. That's because we're grow-
ing faster. Sales were $625 million in 1967. Up almost
12 per cent.
That's how it's been from the beginning. We started
out making steam generation equipment. That led to
atomic power stations, nuclear marine propulsion
equipment, refractories, specialty steel, machine tools,
computers, and closed-circuit TV. (And we still make
the best boiler in America.)
If you'd like to talk with Randy Trost about B&W,
call him collect at our facility in Lynchburg, "Virginia,
AC 703 846-7361.
In the meantime, be on the lookout for the B&W
recruiter when he visits your campus.
The Babcock & Wilcox Company, 161 East 42nd
Street, New York, New York 10017.
Babcock & Wilcox
DISCIPLINE
AND
INTERDISCIPLINE
A talk to Tau Beta Pi
January 10, 1969
D. C. Drucker
As you, young and altruistic, and I, far older but still
idealistic, look at the world around us, we recognize
that the problems which cry out for solution are prob-
lems of giant scope. The problems we would like to
solve cut across a wide variety of disciplines. This is
true when we set our sights on our major problem:
poverty amidst plenty. It is hard to see how signifi-
cant progress can be made without involving most of
the fields of engineering and of science along with
economics, sociology, psychology
I spent many a fascinating hour in a Science and
Society Seminar at Brown in discussion with experts
from the university and the community representing
many disciplines. Now that I am here, I shall again be
involved in such a seminar. The first step in this type
of discussion is almost always to cut through the rhet-
oric and face the real feelings of people. We do live in
a two culture society as C.P. Snow pointed out. It is
polite to pretend we don't, but we do. Most of the edu-
cated people in this country and throughout the world
have a deep distrust of engineers and scientists. In
part this is fear of the unknown, in part fear of the
more unpleasant fruits of technology —the atom and
hydrogen bomb, air pollution, death on the highway . .
.
In reverse, engineers and scientists have a deep dis-
trust of those on the other side of the fence (or Green
St.). The decisions for war or peace and the plans for
civilian activities are made almost entirely by people
educated in the humanities and social studies, some-
times against the advice of scientists and engineers,
but most often without asking for advice.
Although we live in a two culture society, we live in
one world. The solution to our problems rarely is
purely technological; just as rarely is it possible to
begin to formulate a solution without a strong scienti-
fic and engineering input.
Perhaps you find that the giant problems are too
big. You may think of more restrictive areas in which
D. C. DRUCKER
progress is essential and to which you feel you can
make a real contribution: bioengineering, transporta-
tion, control of the environment. These too are inter-
disciplinary, but appear a little more manageable.
I have been less ambitious still. For the past fifteen
years most of my research effort has been devoted to
materials, in particular to the combination of mechan-
ics of solids, physical metallurgy, and thermody-
namics. Many of you feel excited enough and are young
enough to aim rather higher. Many of you should. You
suggest that we set up courses, or even degree pro-
grams, in all of the fascinating interdisciplines I have
ever thought about and many more in addition.
Why then, in almost every instance, do 1 recommend
quite another type of program, a much more conven-
tional approach, although not one we now have within
the College of Engineering? Why do I suggest simply
to reduce the number of credit hours required for
graduation, to give you more free time, to let you
study and talk about those fascinating interdisciplin-
ary areas in your and in our spare time? Of course, if
you and one or more members of the staff wish to de-
vote yourself officially to participation in an inter-
disciplinary course offering, I wouldn't dream of inter-
posing a formal objection. I can't, but wouldn't if I
could.
What do I recommend? Suppose, for example, you
wish to combine several branches of engineering with
sociology and with economics in order to understand
and to solve some of the problems of urban or of rural
society. My advice is to learn one of these disciplines
to a level at which you could be creative in it, if you
wished. Then, or simultaneously if you please, learn
the basic elements of the other disciplines which en-
ter. When I say basic, I am not talking about material
in a survey course, nor do I mean a mixture of informa-
tion, nor the special selection implied by courses such
as sociology for engineers, or civil engineering for elec-
trical engineers, or vice versa.
My answer to your aspirations and mine along inter-
disciplinary lines is above all to learn one discipline
well. To be a bioengineer, to take a popular field I
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happen to be pushing- this year, you cannot be half of
an engineer and half of a biologist. To make a real con-
tribution in engineering these days you need at least
the master's degree level of competence. Never con-
fuse degrees with knowledge; never confuse know-
ledge with wisdom.
To contribute in a real sense to an interdisciplinary
activity, as I have said, you must learn one discipline
at a high level, and learn the basic elements of all the
neighboring disciplines involved. Then you must work
in a team with others who likewise have learned their
disciplines superbly and have learned the basic ele-
ments of yours and of the other members of the team.
It is far more important to understand how others
think, how they view problems, how they evaluate and
value information, than to learn their body of facts.
Consider a specific but irrelevant example. What is
the purpose of a course in English literature? Is it to
learn the titles of Shakespeare's historical plays, a few
lines from the sonnets, to learn the plot of the Home-
coming by Pinter? No! Its purpose is not to help you
impress your friends at a cocktail party with your cul-
tured background. A course in English literature is
to introduce you to the way a creative artist, the au-
thor, looks at the world, and the way in which a lit-
erary critic, the instructor, looks at the author and at
the world. No matter how many titles you memorize
or how many lines you can quote, you miss the essence
of a literature course unless, for a time at least, you
can feel and think as a humanist does.
Interdisciplinary activity often goes beyond the
team approach and attempts to create a discipline,
that is to create a firm body of teachable knowledge
which forms a coherent but open-ended unit. It is fun
to try to create such a field. It is well worth trying as
a research project. Here at Illinois we are, or shortly
will be heavily involved in bioengineering, in mate-
rials engineering as well as materials science, in con-
trol of the environment, in urban systems and planning
.... An interdiscipline is always worth a seminar or
two, and may well be worth an entire course on a trial
basis. Discuss, read, argue for as many coffee hours
or domitory discussions as it is worth. But don't be con-
fused between an interdisciplinary attack on a
problem, no matter how important, and a body of
knowledge. Avoid dissipating your efforts by trying
to learn an interdiscipline. You can learn about it,
you can learn its components, but if it is teachable and
learnable, it is a discipline.
CAN YOU WRITE?
IF SO, YOU CAN RUN THE TECH-
NOGRAPH OR AT LEAST PART OF
IT. GET PETITIONS IN 302 ENGI-
NEERING HALL AND RETURN
THEM BY MARCH 15.
,
BASIC REASONS
WHY YOU SHOULD
TALK TO
SHERWIN-WILLIAMS
We recently hired nearly 120 chemists, chemical engi-
neers, industrial engineers and mechanical engineers
with BS, MS and PHD'S. We asked them to list the
reasons they chose Sherwin-Williams over the many
companies who also sought to hire them. Remember
their answers when you begin lining up interviews.
1 SPECIFIC JOB RESPONSIBILITIES. Over two thirds
said the fact that we provide positions both personally
and professionally challenging was a major reason they
chose us. We're growing rapidly so we can offer more, at a
faster rate of achievement, than most any other company
our size.
O TRAINING OPPORTUNITIES. Almost half said they
"• picked us largely because of the training we o\fer after
you're on the job. We're big in chemicals as well as paint,
so training possibilities with us are wide open. If you think
real learning starts with commencement, you're our kind of
person.
3 STARTING SALARY. Our new technical employees tell
us we offer impressive starting salaries compared with
the salaries other prospective employers offer. Some 45%
said starting salary was a big reason they came with us. Sort
of tells you something, doesn't it?
4 ADVANCEMENT OPPORTUNITIES. Almost 69% said
they saw the advancement opportunities available in
a company undergoing a $100 million expansion program,
so they accepted our offer. If you think you can grow
quickly in any company, you can grow faster with us. Last
year's grads are proving that today.
5 LOCATION. Where do you want to work? Here in Illinois
or in one of our labs or plants in 22 other parts of the
country? Nearly half of our new people came with us because
they looked where they wanted and saw what they liked.
6 ASSOCIATES AND FACILITIES. After checking the cal-
ibre of our department heads and technical staffs, plus
a check of our facilities, some 58% said they joined
Sherwin-Williams - rejected other offers - because of what
they saw in us. Class.
Those are the basic reasons given by people just like you for
actually coming to work with us. Doesn't it make sense to
use those same reasons for scheduling an interview with us?
Be sure you telk to
R. 0. HENDRICKSGN, Manager
Recruitment and Placement
MARCH 4 Chemistry & Chemical Engineering
Placement Office
MARCH 5 Engineering Placement Office
The Sherwin-Williams Co.
101 Prospect Avenue, Clevelind, Ohio 44101
Coatings, Color, Chemicals An Equal Opportunity Employer
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some decisions
are reiativeiy unimportant.
Where you put
your engineering taient to work
is not.
As you contemplate one of the most important decisions of your life,
we invite you to consider a career at Pratt & Whitney Aircraft. Here,
you will find wide-open opportunities for professional growth with a
company that enjoys an enviable record of stability in the dynamic
atmosphere of aerospace technology.
We select our engineers and scientists carefully. Motivate them well.
Give them the equipment and facilities only a leader can provide. Offer
them company-paid, graduate-education opportunities. Encourage
them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage.
Reward them well when they do manage it.
And your decision is made easier, thanks to the wide range of talents
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL
• AERONAUTICAL • ELECTRICAL • CHEMICAL • CIVIL • MARINE •
INDUSTRIAL ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY
• MATERIALS SCIENCE • CERAMICS • MATHEMATICS • STATISTICS
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING
MECHANICS.
Consult your college placement officer—or write Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
Pratt & Whitney Rircraft —_,__U
FA5T MARTrnRD AND MIDniFTOWN CONNECTICUT
iFT CORPORATK
E S H FO DLE OWN,
WEST PALM BEACH, FLORIDA 1 Equal Opporlunily Employei
We developed
TV transmission.
Buta lot of engineers
the picture.
Like, we'll ask a graduating engineer:
"What opportunities do you think an engineer has
if he works for the telephone company?"
And, zap—we get a blackout I
Well, we think the company responsible for
engineering innovations such as the transistor, radio
astronomy, high fidelity and stereo recording,
magnetic tape, synthetic crystals, negative feedback,
sound motion pictures, microwave relay, electronic
switching, the solar battery and telstar deserves a
consideration that's strong and clear.
When the Bell System recruiting team comes
to your campus, be sure to talk to them. Or ask your
Placement Director for the name of the Bell System
recruiter at the local Bell Telephone Company,
an equal opportunity employer.
We'll turn you on.
DROP everything!
Pick up a copy of "Careers with Bethlehem Steel and the Loop Course"
at your placement office.* Sign up for an interview when our recruiters visit your campus.
They're looking for prospects with pizzazz. Do you measure up?
*0r write to Manager of Personnel, Bethlehem Steel Corporation, Bethlehem, Pa. 18016.
An equal opportunity employer in the Plans for Progress Program
BETHLEHEM STEEL

Draft Draft Draft
The TECHNOGRAPH staff strongly supports the
Senate proposal to abolish the draft and establish an
all-volunteer professional anny. The bill was intro-
duced by a bipartisan group of nine senators on 22
January 1969. The bill is a new version of a plan ad-
vanced by Senator Mark Hatfield (R-OreJ in the past
two years.
To graduating seniors who are now making plans
for their future, the TECHNOGRAPH staff wishes
you the best of luck and condolences where approp-
riate! Here's how the situation looks:
A survey by the Scientific Manpower Commission
indicates that nearly half of all male graduate stu-
dents in the sciences will be eligible for the draft in
the coming months. This year's June baccalaureates
in the sciences and first- and second-year science grad-
uate students are expected to be prime targets, since
deferments for graduates, except in the medical sci-
ences, were discontinued in February 1968 and be-
cause draft officials have decreed that older men in the
18 to 26 age bracket should be inducted first. Third-
year students are generally less vulnerable, since
draft rules have held that any student in his second or
subsequent year after 1 October 1967 may retain his
2-S exempt status.
The Scientific Manpower Commission, a private
nonprofit corporation, polled 2290 departments of Ph.
D.-granting institutions on the draft status of male
graduate students in science; it received responses
from 1237 science departments, which represent about
half of the Ph.D.-granting science departments in the
United States. Results show that about 45.6 percent
of all first- and second-year full-time male science
graduate students in the United States, excluding
foreign nationals, are potentially liable to induction
in the coming months of this year. (A full-time grad-
uate student is defined as any person engaged entirely
in study, teaching, or research in a graduate depart-
ment.)
Among full- and part-time U.S. male graduate stu-
dents in science, the survey indicates that as many as
47 percent of all students who are paid to do univer-
sity-sponsored research are potentially liable to induc-
tion. Among students who are paid to teach, as many
as 50 percent are draft liable. It appears that although
many full- and part-time science graduate students
are assigned teaching responsibilities, fewer than 9
percent have obtained occupational deferments. Ac-
cording to present regulations, draft boards may not
consider for occupational deferment any full-time grad-
uate student who may also be engaged in part-time
teaching. However, there are no restrictions against
granting occupational deferments to graduate stu-
dents who do not carry full academic loads, but who
are engaged in either research or teaching. A local
board can provide an occupational deferment to any
part-time student whose teaching or research is con-
sidered essential to the national health, safety, or in-
terest, or to the community. The report shows that
part-time teaching assistants apparently have a better
chance of obtaining occupational deferments than part-
time research assistants. It also shows that the fields
of physics and chemistry have the highest percentage
of students given occupational deferments.
The Commission estimates that the draft calls for
the first 6 months of this year will be at least 168,000
men, with high calls continuing into the summer and
early fall. The Department of Defense has announced
the February draft call at 33,000 and the March draft
call at 33,700. The January call was 28,000.
The Commission's report, A Survey of the Draft
Status of First and Second Year Science Graduate
Students iFall, 19681 may be obtained for $2 from the
Scientific Manpower Commission, 2101 Constitution
Avenue, NW, Washington, D.C. -MARTI MUELLER
The above statement is reprinted from SCIENCE,
17 January 1969.
For particular questions about your draft status,
you might ask the University's draft counselor. Dean
R. G. Brown, 130 Student Services Building (333-
00581.
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THE MEANING OF FORMAL LAURELS
by Charles Ludmer
In any group of students there is always a best stu-
dent, a worst student and a series of discrete inter-
mediate positions occupied between first and last
place. In any college, the student body may be dis-
sected into its ranking members through an ordered
numerical breakdown of the individual grade point
averages. Within a college, grades are a perfectly
valid instrument for determining the ability of stu-
dents to get good ones (academic achievement or
creativity notwithstanding and not the issue of this
discussion).
The distribution of grades at one college or univer-
sity is related to the grades given at any other institu-
tion only insofar as both distributions have a high, a
middle and a low. Only the most tenuous of corres-
pondences may be inferred about relations between
any parts of the distributions themselves. The qual-
ity of the colleges themselves and the nature of their
students become the determining factors in a valid
evaluation of rank with regard to ability.
Most colleges and universities in the United States
are blessed with some form of Greek-letter or similar
society which serves to honor those students who
achieve academically. Most schools have more than
one such society and many have chapters of societies
which operate on a national scale. At the University
of Illinois, the College of Engineering has two chapters
representing national honor societies dealing in the
recognition of engineers without regard to curriculum.
The more prestigious of these two (the one with the
more stringent requirements) is the Illinois Alpha
Chapter of the Tau Beta Pi Association which requires
as a minimum for membership the achievement of a
4.750 grade point average by the first semester of the
academic junior year. The GPA requirements range
down from this point to include second semester jun-
iors with gradepoints in excess of 4.5 and seniors
with greater than a 4.25 average measured on the Uni-
versity's 5.0 scale. The nature of the operation of this
chapter and the problems associated with it are typical
to varying degrees of all the departmental and college
honorary societies.
It is impossible to determine, on a national level,
any correlation between grade averages at many
schools of widely differing quality. Tau Beta Pi accepts
as chapters in its national organization only those
schools which are elected to affiliation at the national
convention. At the convention, some attention is paid
to the quality of the school requesting affiliation but
the relative quality within the group of schools being
considered and within the group of schools with exist-
ing chapters is so divergent as to render any real uni-
formity in national standards a practical fiction. The
consideration of schools at the national convention ef-
fectively does more to exclude schools with bad repu-
tations than to include only the best schools which
apply.
After affiliation is accomplished, the responsibility
of electing members from the student body falls to the
chapter and its officers. The criteria for election must
be established within the limits of the national require-
ments but may be more strict. While few schools go
beyond consideration of grade point averages alone,
those schools being more selective in their election of
members hurt their own student body by restricting
the membership and turning out fewer graduates who
are figuratively stamped with the important Greek
letters of the organization.
For the purpose of efficient, air-tight operation, the
national headquarters of many honoraries (this is pain-
fully true for Tau Beta Pi) become so concerned with
maintaining the ritual and form for admission that the
original qualification of academic achievement is often
vetoed into meaninglessness through failure to fulfill
a requirement, by the ritual, for membership. The
time spent compiling the requisite grade point average
should permit membership without the interference
of the final folderol of pledge duties and formal cere-
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monies. Even if the requirements for membership are
stiffer than the mere establishment of an average,
the fulfillment of these requirements should have
taken place over the years prior to the year of eligibil-
ity for recognition. That membership should be denied
an elected eligible student on the basis of failure to
polish a piece of bronze or failure to attend the formal
initiation is absurd.
Most national honoraries have some sort of pledge
requirement. Some honoraries, including Tau Beta
Pi, require the polishing of a bronze replica of the
symbol of the organization. In addition, the national
headquarters of Tau Beta Pi requires the composition
of a pledge essay, the best essay from each class at
each school being submitted for judgment in a national
competition. The additional cost of pledge materials
which produce busy work — particular reference is
made here to the bronze pieces —introduces an ad-
ditional, undue financial burden into already exorbi-
tant membership fees.
The present cost of national membership in Tau
Beta Pi is twenty dollars. This money goes to the na-
tional headquarters. The cost of operation of the local
chapter must be covered with an additional charge
over the national minimum. Such chapter maintenance
costs usually include those activities which benefit
the members most directly such as recognition ban-
quets and local activities. To cover the cost of the na-
tional membership, an assessment of charges for the
national convention and the local recognition cere-
monies, the total initiation fee which must be produced
for membership under normal circumstances in Tau
Beta Pi at this school is thirty-four dollars. Thirty-
four dollars per initiate insures, by a slight margin,
operation without loss on the level of this chapter.
Perhaps the most unfortunate part of the business of
honoraries are the social constraints which pressure
students into joining if at all possible. The fact that
people are willing to pay thirty-four dollars for
endorsement by a national organization is an indica-
tion of the degree of desirability of membership. The
social forces encouraging membership have a basis
which is more imaginary than real. According to the
Placement Office, the important figure considered is
the grade average itself. The grade average indicates
eligibility for the honorary societies and makes actual
membership unnecessary. The only instance where
an advantage might be gained by membership would
be the case where two students of essentially identi-
cal competence were being considered for the same
job. If the company recruiter is a member of the na-
tional honorary himself, he is likely to be favorably
disposed to the student who is also a member. In gen-
eral, however, the fact that one student is a member
while another is not would not affect the non-member
adversely in his job hunting. The degree to which a
industrial recruiter can favor members of a society
EBURG.
The Seeburg Corporation is a diversified, multi-division com-
pany in the Music, Entertainment, and Vending markets. Product
lines include deluxe Radio-Phonograph Consoles, Coin Phono-
graph, Background Vusic Systems, Musical Instruments, Elec-
tronic Organs, Hearing Aids, Audiometers, Fresh-Brewing Coffee
Venders, Post-mix Cold Drink Venders (with ice). Bottle & Can
Soft Drink Venders, Cigarette Venders, Candy and Pastry Venders
and a host of accessories for each line. Research, Design, and
Development activities continually improve existing product
lines and develops new product for corporate diversification.
All Engineering activities at Seeburg are Systems Oriented,
with Engineering Project groups assigned to each product line.
This permits each Engineer to become aware of all factors which
should influence product characteristics. Communication between
groups and personnel transfers between various product groups
develops versatility in the individual. This is a great asset
enhancing the long-term success of the engineer.
OPPORTUNITIES
The Seeburg Corporation's engineering program requires the
services of mechanical, electro-mechanical, and electronics
engineers at all levels as well as mechanical designers, drafts-
men and (more support personnel. Positions are usually available
in one or more of these categories.
Because of the diversification of Seeburg's product line, many
interesting and challenging problems are encountered in the
fields of audio electronics, audio transducers, electro-mechanical
logic, electronic logic, intricate electro-mechanical and mech-
anical mechanisms, hydraulics, thermodynamics, refrigeration
and vibration. This presents an opportunity for engineers to
broaden their education and experience.
Seeburg's growth rate coupled with the policy of "promotion
from within" offers a splendid opportunity for advancement and
growth with the Company. Historically, men in key positions in
the engineering department at Seeburg have advanced from lower
level engineering positions at Seeburg.
Summer employment opportunities are available for mech-
anical, electroical or electronic engineering students.
SPECIAL FEATURES AND ATTRACTIONS
Seeburg maintains a technical library containing over 3,000
volumes covering a broad field of technical subjects, and in
addition, is a Contributing Industrial Member of The John Crerar
Library.
The Chicago area has several top ranking universities which
offer a wide variety of under-graduate and graduate technical
courses in both day and night classes. Seeburg's tuition subsidy
program encourages graduate study without financial drain. All
national techanical societies have chapters which conduct
regularly scheduled meetings enabling interested persons to keep
abreast of new technology.
ILLINOIS
FOR MORE INFORMATION WRITE:
EBURG.
Mr. Leonard Fanelli
The Seeburg Corporation
1500 IM. Dayton Street
Chicago, Illinois 60622
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over other academically identical individuals becomes
a function of the individual recruiter and, in any case,
is not likely to affect either the number or size of job
offers.
On the national level, if honoraries must exist, their
function should be little more than to maintain some
semblance of national standards, communicate news of
national importance and maintain a national roster of
members. Any other functions beyond the protection
of the national symbology are superfluous. The Tau
Beta Pi national headquarters annually spends $34,000
for the administration and provision of a fellowship
program, $26,000 for miscellaneous functions and
$89,792.89 for the administration of chapter business
of which salaries alone amounted to over $32,000. With
130 chapters as of August 1968, this amounts to an ex-
pense per chapter of almost $700 or enough for a prodi-
gious amount of paperwork in one year for administra-
tive purposes. Chapter business showed a net loss of
over $14,000 and publication of the Tau Beta Pi mag-
azine, The Bent, showed a net income of over $17,000.
The net loss through subsidiary operations was suf-
ficient, with all other moneys considered, to produce
an overall deficit of over $7,000 for FY 1967-68. The
national headquarters did not even get enough money
to break even. Rather than charge more for member-
ship in the future, it might be in the best interest of
the national headquarters to examine ways to cut its
own expenses. It is interesting to note that the oldest
and most famous Greek-letter honorary, Phi Beta
Kappa, charges less than half the Tau Beta Pi fee for
membership at this school.
If there must be honoraries, let them honor and let
those being honored pay as little as possible and do as
little as possible to allow themselves to be honored.
Let the pledge duties be eliminated, taking with them
their expenses. Let the active chapters initiate their
members and be responsible to the national head-
quarters for information which is permanent in na-
ture. Let the national headquarters also examine
themselves to see if they have become immersed in
administration which is unnecessary and the result
of their own contrivances and, as for the students,
let them alone.
a A #
Burt Feels that:
"FOR THE
BUDDING
PROFESSIONAL...
BURT OLSSON
U of I ME '59'
Mgr. Application Engineering
CHICAGO RAWHIDE OFFERS TOTAL APPLICATION OF ENGINEERING PRINCIPLES. EVERY SHAFT
SEAL, MECHANICAL SEAL, AND CUSTOM MOLDED MECHANICAL RUBBER COMPONENT WE PRO-
DUCE IS BACKED BY TECHNICAL COMPETENCE. IN OUR PROFIT - CUSTOMER ENVIRONMENT,
C/R CANNOT MISUSE ITS ENGINEERING RESOURCES. EACH ENGINEER IN HIS RESPECTIVE FIELD
MUST DEAL WITHCONCEPTS AND END RESULTS WITHOUT REPETITIVE COMPARTMENTALIZATION."
C/R OFFERS ENGINEERING POSITIONS TO ENGINEERS; NOT TO TECHNICIANS. WE NEED BUDDING
TALENT - MECHANICAL, CHEMICAL AND INDUSTRIAL ENGINEERS PLUS APPLIED PHYSICISTS
AND POLYMER ORIENTED CHEMISTS.
OUR REPRESENTATIVE WILL BE ON CAMPUS MARCH 20th. VISIT WITH HIM THEN OR CONTACT
PHIL RANDALL DIRECT.
SHAFT SEALS
CHICAOO RAWHIDE MANUFACTURINO COMPANY
900 N. suit SIrMt, ElllB, III. 80120 • OtllcM In principti US cillei •ntl Btlrtlord. Onl.
AN ATMOSPHERE
CHARGED WITH MENTAL KINETICS
The intellectually stimulating climate at
Booz- Allen Applied Research Inc. is an
inevitable by-product of the interdisciplinary
approach to problem solving. Multi-faceted
problems of a non-routine nature evoke
highly professional response from the more
than 500 scientists and engineers of diverse
specialties.
Project areas cover a broad spectrum of
problem defining and solving activities that
might typically include operations analysis,
computer applications, war gaming,
meteorology, human factors and transporta-
tion systems, to mention but a few. The
applied research and analysis teams are
composed of more than 30 interacting
disciplines that range from astronautics to
value engineering, and embrace branches of
the life, social and physical sciences.
Because of the variety of projects for which
each team member is responsible, individual
growth is rapid and meaningful.
Solutions to the assignments at Booz-Alien
Applied Research Inc. are of a scope that can
have long-range social and technological
significance. Personal contributions of the
first rank, submitted from a posture of keen
professional integrity, are requisite. Thus,
personnel selection is limited to the
exceptional engineer and scientist.
If you are interested in joining an
international organization composed of
interacting disciplines that provides a setting
for individual fulfillment, you might wish to
investigate our opportunities. For complete
details, write Mr. K. Christians, Director of
College Relations.
^ BOOZ • ALLEN APPLIED RESEARCH inc.135 Soulh LaSalle Sireel-Room 1745, Chicago, lll.nois 60603, Phone (3121 372-1728
CHICAGO/ KANSAS CITY/ WASHINGTON, D C / LOS ANGELES/ALBUQUERQUE
An equal opportunity employer
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ENGINEERING OPEN HOUSE
ITE
Dear Readers,
We wish to extend an OPEN INVITATION to each
and every one of YOU, to attend ENGINEERING
OPEN HOUSE, March 7, 2-8p.m.; March 8, 9a.m.-
3p.m. For years, en^neering students at the Univer-
sity of Illinois have set aside one weekend each spring
to open the doors of the Engineering College to ac-
quaint prospective students and friends with the facil-
ities and educational progi'ams of the college. This
year, ENGINEERING OPEN HOUSE will feature
exhibits and demonstrations presented to acquaint
the public and prospective students with engineering
education and opportunities as well as with the types
of work engineers perform.
We wish, also, to remind all UNDERGRADUATE
UNIVERSITY STUDENTS that this year there will
be monetary awards for individual or group projects
and displays exhibited and judged during ENGI-
NEERING OPEN HOUSE. All undergraduate stud-
ents are also invited to take part in ENGINEERING
OPEN HOUSE as display spokemen, guides, and stud-
ent hosts.
This year's ENGINEERING OPEN HOUSE will be
preceded by SITE (Students' Introduction to Engi-
neering), a unique program for acquainting prospec-
tive students with the Engineering College at the
University of Illinois. SITE will bring to the Engi-
neering Campus over 500 student delegates and fac-
ulty-counselor representatives from 135 high schools
and 20 junior colleges throughout the state.
SITE delegates will arrive on campus March 6. They
will be given general introduction to the Departments
of Engineering, the University of Illinois, and career
opportunities in engineering. This introduction will
include a filmed discription of the College of Engineer-
ing at the University of Illinois, Champaign-Urbana
Campus. Delegates will then proceed to the first of
two Engineering Departments, which each will have
selected, and there will receive a more comprehensive
introduction to that department and will take part in
classes, discussions, and laboratory sessions.
That evening a banquet for SITE delegates and
their undergraduate student hosts will be held in the
mini Rooms of the Student Union. Also in attendance
will be: members of the Engineering College and the
Alumni Association, and representatives from indus-
trial firms who helped sponsor SITE. The program,
following the dinner, will deal with an interdisciplinary
engineering specialty, COMPUTER MUSIC.
After spending the night and breakfasting in Uni-
versity dormitories, and delegates will proceed to
their second chosen department. There they will be
acquainted with that department. Discussions will
emphasize the relationship of that specific department
to the College of Engineering, the University of
Illinois, and industry. Again SITE delegates will par-
ticipate in classes and laboratory sessions.
An optional second stage program has been set up
for visiting instructors and counselors. They may
attend an informal coffee hour with administrative and
placement officials from the College of Engineering
and directors from the University admissions and
scholarships officers; all of whom, will be willing to
di-scuss and explain requirements, qualifications, and
applications for acceptance into the College of Engi-
neering.
Don't forget ENGINEERING OPEN HOUSE
-
March 7 & 8. SEE YOU THERE!
Yours Truly,
Linda Scott
COLLEGE COMMITTEE MEMBERS
Prof. Richard N. Wright
Faculty Chairman
Miss Vivian L. Brosey
Student General Chairman
Dean Daniel C. Drucker
Dea n of Enginee rin
g
STUDENT VICE CHAIRMEN
Elizabeth Koranyi Pam Calvetti
High School Visitations David Houser
Robert Bower ^^^^ Coordinators
Senior Advisor Walter Dennhardt
John Hughes ^"^ Wildhagen
Graphic Arts
Linda Scott
Diane Wimmer
Publicity Chairmen
Space & Safety
Tod Steinke
John Urbance
Department Coordinators
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A CHANGE IN THE AIR
by Michael Dehn
Dean Drucker recently gave his
educational views a brief exposure
in a speech to the engineering
faculty at the ASEE luncheon on
December 18. The main points of
the Dean's speech were the cur-
ricular pressures of the 136-hour
curricula, the student's limited
freedom of choice, and the benefits
of an enlarged and improved com-
mon core curriculum for engineers.
The Dean made it clear that he is
only in the stage of forming his
views on Illinois, but this writer
could not help leaving the speech
with some very definite impress-
ions.
This author believes that Dean
Drucker was correct in saying,
"The brightest students in the
state don't want to be tied down
to the traditional 136-hour cur-
riculum." Another administrator
has claimed that the College of
Engineering will lose good stud-
ents unless engineering education
is improved. Too much curricular
pressure is being put on engineer-
ing students; drudgery is sti-
fling to curiosity and harmful to
education. The 136-hour curricula
of the College— enormous loads
in themselves — have unfortun-
ately been augmented by increases
in course work. The Dean men-
tioned that many three-hour
courses have become five hours
worth of work, but remain three
hours in credit. The departments
of the College must evaluate their
curricula realistically; the courses
central to each curriculum must be
the first, not the last, to be crit-
ically examined. Patchwork is not
the mark of a great educational
institution. "The College cannot
keep adding to its curricula indef-
initely; we must start at the begin-
ning again," explained Dean
Drucker.
The Dean suggested that a re-
structuring of engineering cur-
ricula might include reducing engi-
neering graduation requirements
from the current 130 to 136 hours
to 120 hours, the same as other
colleges require. Of this 120 hours,
Drucker said, the engineering col-
lege 24 hours in the humanities and
social sciences (including rhetoric),
the same requirement that now
stands. The remaining 96 hours
would be composed of required and
elective engineering courses. This
represents a considerable reduc-
tion in the hourly requirements for
graduation — an average of 15
hours per semester would be re-
quired instead of the present 17-
plus hours. Of course, a student
desiring to take more courses
would be free to do so; he could
choose any courses in the Univer-
sity and so would have much more
freedom of choice than the typical
engineering student today.
The 120-hour curricula would act
as a guide to students and would
consist only of truly essential
knowledge and techniques for the
student engineer. It would bring
the engineer to a point where he
could just begin to function as an
engineer and would not attempt to
turn out men who could fit into the
industrial system as ready-made
experts. For that matter, it has
already proven impossible to pro-
duce ready-made experts with the
136-hour curricula of today.
To objections that the 120-hour
curriculum might not insure tech-
nical proficiency, the Dean replied
that, in his opinion, the gains in
education would be much greater
than the losses in proficiency. By
allowing students more freedom
and relaxing heavy pressures, the
College would encourage the stud-
ent's sense of curiosity and stim-
ulate his interest. In the Dean's
words, the College would be able to
award a "real bachelor's degree."
Although some faculty members
questioned whether a 120-hour
program could be accredited, the
Dean stated that such programs
have already been accredited.
Many factors must be considered
in a reevaluation of the curricula
of an engineering college. Engi-
neering colleges must prepare
students to face change and to be
adaptable to new technologies,
since it is difficult to foretell where
activity will be centered in the
future. Curricula must prepare
students to face a swiftly changing
discipline. This might be best ac-
complished by emphasizing a real
understanding of fundamental
ideas rather than the applications
of today.
The Dean suggested that an
important question is whether the
engineering curricula should have
a more comprehensive common
progrram. For instance, in some
universities all engineers take the
same basic thermodynamics and
mechanics courses. Among the
advantages of a common program
are the strong groundwork in the
basics of several engineering spec-
ialities and the resulting basis for
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a more intelligent choice of fields.
The student would make his choice
of field after his completion of the
common program. In addition, the
development of a junior college
system in the state means that
there must be enough uniformity
of core curricula in the various
departments to allow a student to
transfer to Illinois after two years
at a junior college with no loss of
credits.
The significance of the speech,
however, lies in the suggestion
that present graduation require-
ments restrict the student's choice
too much, that they impose an un-
duly heavy load on students, and
that they should be reduced. The
curricular pressures of the 136-
hour load earned this comment in
the Honors Committee Report on
Engineering Education: ". . .the
University of Illinois produces the
traditional engineer, the technical
specialist, one immersed solely in
the technical aspects of a problem." Sylvania operates the world's largest fog chamber.
Civil Engineers:
Get the facts on structural design
of Full-Depths Deep-Strength- Asphalt
pavements for highways and streets.
A new and modern pavement design system that incor-
porates solutions made from extensive computer analy-
sis, The Asphalt Institute's method uses data from the
AASHO Road Test, the WASHO Road Test, British road
tests and the in-use experience of several states.
Today, as more states, counties and cities turn to new Full-
Depth ^ Asphalt pavement* for all their road needs, there
is a growing demand for engineers with a solid background
in the fundamentals of Asphalt pavement design, technology
and construction.
Start now to prepare yourself for this challenging future.
Get the latest information on the Thickness Design Method
developed by The Asphalt Institute. This modern method of
structural design is based on extensive evaluations with the
IBM 1620 and the mammoth IBM 7090 computers. How to
use this method is explained in The Asphalt Institute's Thick-
ness Design Manual (MS-1). This helpful manual and much
other valuable information are included in the free student
library on Asphalt construction and technology now offered.
Write us today.
•Full-Depth Asphalt pavement is an Asphalt pavement in which asphalt mixtures
are employed for all courses above the subgrade or improved subgrade. Full-Depth
Asphalt pavement is laid directly on the prepared subgrade. Ta— a mathematical
symbol used in The Asphalt Institute structural design formula to denote Full-
Depth.
The Asphalt institute
College Park. Maryland 20740
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the student, the technology
From left: Professors B. G. Streetman, R. F. Pierret,
and G. E. Anner
If you are a student interested in solid state elec-
tronics, the Electrical Engineering department has
a program that will be of interest to you. EE 344, an
undergraduate course in solid state electronics
was conceived of and proposed by Professor C. J.
Sah a little over three years ago. Backed with Pro-
fessor Sah's support from the National Science Foun-
dation, Professors Anner, Hielscher, Pierret, and
Streetman proceeded to develop the laboratory and
to write a manual for it. What has evolved has been
an exceedingly expensive and useful laboratory facil-
ity.
Currently, the course meets three times per week
for quiz and once for a three hour lab session for a
total of four hours credit. The quiz section was ini-
tially meant to delve into the theory of solid state de-
vices and so was somewhat divorced from the labora-
tory. However, the conversion of EE 340 from an elec-
tronic circuits course to an introductory course in
solid state physics has changed the complexion of EE
344 so that today it is primarily a "practical theory"
course in which the quiz section is slanted towards
the lab.
Three basic categories of experiments are run in
the laboratory. These include measurement of the
fundamental properites of semiconductor materials,
fabrication of semiconductor devices, and evaluation
of these devices after fabrication. The lab includes a
diffusion vacuum pump for evaporation and sputter-
ing of metals, several diffusion furnaces, single lead
die and thermocompression bonders, and cleaning
facilities.
EE 344 laboratory sessions meet for three hours
each, but an unlimited amount of additional outside
time is available. Since the manuals elaborate upon the
detail of the apparatus and procedure of the experi-
ments, write-ups consist solely of data, calculations,
discussion, and a few pertinent questions regarding
each experiment. These reports are not intended to
be of a cookbook nature.
At present, nine experiments with semiconductor
materials and devices are performed. These are not
SOLID SOLID STATE
by A. K. Coleman
intended to indoctrinate students into thinking that
there is but one true method of semiconductor fabri-
cation, but instead they are intended to familiarize
students with the basic facilities and the degree of
cleanliness required. In industrial practice, a variety
of methods for cleaning and fabrication are employed.
One of the most significant aspects of the solid state
laboratory is that it is strictly for undergraduates.
Graduates and faculty may use the facilities, but
undergraduates have first priority. Because of the
extremely high expense associated with the facilities,
maximum utilization is a necessity. Thus, the labora-
tory is open for independent special projects. So far,
students have used the laboratory for such projects
as studying light emitting diodes, growth of cad-
mium sulfide crystals, feedback control for evapora-
tion of aluminum and silicon oxide, tunneling in ger-
manium tunnel diodes, and PN junction laser prop-
erties in which N-type materials are diffused into
P-type crystals. This semester, one student will be
observing current oscillations in PIN devices.
As for future developments, it is hoped that funds
will be available for constructing a dark room so that
photo-resist pattern generation and etching can be
performed. This would expand the capacity of the
laboratory so that transistors could be fabricated.
Since the present evaporation and cleaning facilities
could be used for transistors, the dark room would
indeed increase the utility of the lab, possibly with
the addition of a second laboratory course to follow
EE .344.
Student reaction to the laboratory course reveals
that Professor Anner's sections concentrate heavily
upon relevant aspects of the laboratory while Profes-
sor Pierret's sections go into further depth in abstract
theory. Depending upon his inclinations, it is advised
that the prospective student select which of these
aspects he deems more pertinent and register ac-
cordingly. As for the special projects, these are ar-
ranged individually with the professors and there-
fore may be carried over from one semester to the
next if the additional semester is warranted.
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ENGINEERING EDUCATION STUDIES
by Charles H. Liidmer
New freshman enter this univer-
sity with an education laid out for
them in their various departments.
The core curriculum in any engi-
neering descipline is too often
regarded as a holy book passed
from student generation to student
generation. That these core cur-
ricula were created at some past
point in real time by a group of
real and imperfect individuals is
very seldom a thought in the mind
of the average engineering under-
graduate. There are ten command-
ments and, to a large number of
students, the core appears to be
an eleventh.
There is no facility in the College
of Engineering to teach students
the viability and practicality of a
tailored education. Presently, cur-
riculum tailoring is discouraged
both by inadequate facilities for
change and by a prevailing attitude
among students and advisors that
the curriculum is something which
cannot be changed. WTiat is needed
first is an educational attitude
which encourages creativity. Frus-
tration of attempts to implement
creativity will, in turn, inspire
alterations of the administrative
system.
A short course in each engineer-
ing department which would ex-
amine the curriculum would make
obvious the fact that the curric-
ulum is a studiable construct and
not a supernatural phenomenon.
Such a course would also encour-
age faculty participation since fac-
ulty members naturally have opin-
ions about curriculum deficiencies.
The problems involved with the
education of an engineer would
become more obvious to students
and faculty and the opinions of
study groups within such a course
would be more supportable and
respectable than the emotional
mouthings of isolated individuals.
Supervision of such a course
might be made the responsibility
of a highly respected senior mem-
ber of the faculty to reduce polit-
ical pressures. Within the course
itself, the students would be per-
forming an extension of the func-
tion of student-faculty liaison com-
mittees. The large group of stud-
ents—any junior and seniors who
might enroll — which could be
accommodated by such a course
would provide a larger cross-
section of inputs from the stud-
ent body to the faculty. The course
would also serve to fill an import-
ant communications gap in those
departments which do not have
student-faculty liaison committees.
During the semester, work
groups would determine which
courses they would examine, per-
form a thorough examination, re-
port their results to the class for a
critique and finally prepare a
written statement of results which
would include any recommenda-
tions which the group felt were
necessary. The best size for work
groups would be three to five
students. Fewer students would
not have diverse enough opinions
to insure unbiased studies while
a larger number would be hard to
coordinate for the study of one
course. As many courses could be
studied as there were students
available to create the necessary
groups. At all times, faculty would
be encouraged to cooperate and
become involved in the course
studies being performed.
Every curriculum in the College
has at least one course — the value
of which has been seriously ques-
tioned—which might be examined
on the basis of content, student
opinion, graduate opinion, faculty
opinion and the opinion of indus-
try. If, after thorough investiga-
tion, a course should prove to be a
valuable part of the curriculum,
its presence in the core would be
justified. If serious criticisms
should arise, the necessary ground-
work would have been to construct
a rational proposal for change.
Every course in a curriculum
should be periodically reexamined
in this manner. Encouraging stud-
ents to perform this reexamina-
tion would create an attitude that
engineering education is not what
is given to them but is what they
make of it themselves. With the
proper investigation and consid-
eration—two important functions
encouraged by the existence of
such a course —tailored educations
which are pragmatically dimen-
sioned and personally satisfying
would be encouraged. It is cer-
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tainly possible to alter any engi-
neering curriculum, even to alter
its core, without destroying its
purpose or effectiveness.
Presently, students are involved
to a limited extent with depart-
mental and college committees
directly engaged in curriculum
investigations. Such work on col-
lege committees is extracurricular
for both students and faculty. The
work is, however, necessary and
rewarding for those who do it who
have the time. The limited num-
ber of such committee positions
available to students prohibits
the involvement of many valuable
individuals. There is always room
for the accusation that the student
opinions expressed are not repre-
sentative. There is no assurance
that the student or faculty mem-
bers of these committees even
perform any investigative function
but rather use the committee as
a personal sounding board. A
course might be offered in the pro-
per methods of examining curric-
ulum problems from their tech-
nological implications and also
from their insignificant political
and social implications in the col-
lege structure and after gradua-
tion.
It would seem practical to make
the study of engineering education
both rewarding and creditable.
Even one hour of academic credit
attached to course work in cur-
riculum studies would encourage
involvement and give a lever (a
grade is a grade) for increasing the
effectiveness of any investigations.
Unlike committee work, compre-
hensiveness and objectivity could
be graded. Recommendations
would have to be logically de-
fended with knowledge accumu-
lated by careful research. The
comprehensiveness of any investi-
gation, the depth of its interpreta-
tion and the quality of recommend-
ations resulting from it would be
a statement, in itself, of the value
of such a course.
Ji€Mmtr€Ml
CORPORATION
MARK OF QUALITY THROUGHOUT THE WORLD
ILLINOIS
• Industrial Management Trainees
• Electronic Engineers
• Mechanical Engineers
• Physicists
Founded in 1934, Admiral is a major manufacturer of tele-
visions, radios, stereo, and hi-fidelity equipment, and military
electronic equipment. It is also a large-scale producer of ap-
pliances, including refrigerators, freezers, air conditioners, and
ranges, With headquarter offices in Chicago, and plants in the
Midwest, the company conducts an active business through dis-
tributors on a world-wide scale.
Chicago serves as the location for Admiral's Research &
Development Division for Consumer Electronic Products, the
Color Tube Disision, the Government Electronics Division, and
the Headquarters Offices. There are two other plants in Dixon,
Illinois which manufacture radios, stereo equipment, and black
& white televisions. The Color Television Set plant is in Harvard,
Illinois; Midwest Manufacturing subsidiary for appliances is in
Galesburg, Illinois; and radio and television component part plants
are in McHenry, Illinois. Outside the United States, plants are
maintained in Canada and Mexico.
Admiral is engaged in the design and manufacturer of a wide
selection of home entertainment equipment and appliances. Its
engineers are constantly investigating new techniques to improve
television and radio equipment and standard household appliances.
Challenging opportunities exist with Admiral for engineers
and sceintists who are interested in designing, developing, and
manufacturing electrical and electronic equipment, as well as
color cathode ray tubes.
The following types of technically-trained individuals are
constantly being sought;
• Industrial Management Trainees • Mechanical Engineers
• Electronic Engineers • Physicists
Admiral offers its employees a broad program of fringe benefits,
including major medical coverage, life insurance, a tuition refund
plan to encourage advanced study, holiday pay, profit-sharing,
and a retirement program.
FOR MORE INFORMATION WRITE TO OR CALL TODAY:
Mr. George Schechtel, Admiral Corporation
3800 Cortland, Chicago, Illinois 60747
Phone; (312) 292-2600
An Equal Opportunity Employer — m/
f
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CORPORATIOIM
'>i±^±ir MARK OF QUALITY THROUGHOUT THE WORLD
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The slide mle is mounted as a guillotine. A daisy is about to be destroyed by the slide rule.
Recently, the daisy has adorned the hair of children. Senator McCarthy auto stickers, and several thousand love
posters. It has come to symbolize that which is beautiful, innocent, warm, and free in our society; all that makes
living bearable. The slide rule is the tool of the engineer, the technocrat, the forger of the plastic universe. For this
generation, the slide rule projects the philosophy ofpragmatic empiricism, the roar of the jet aircraft, the percus-
sion ofan explosion, the clatter ofa computer overwhelming the laughter of children and the whispering of lovers.
A daisy is about to be destroyed by a slide rule.
HAVE YOU SEEN THIS BEFORE?
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campus action
CHARLIE'S NOTES
Closed for repairs.
DALLAAAS
by Don Hanson
"We have never done well in pre-
dicting the consequences of a
developing technology," remarked
Eugene B. Skolnikoff. a well-
known MIT political scientist. "The
federal government should have
some institution to examine the
consequences of the science re-
search it sponsors. Some experts
have even suggested a fourth
branch of government to evaluate
governmental activity," explained
Dr. Skolnikoff to the Technograph
reporter. These remarks followed
a panel discussion of "Public Policy
for Genetic Manipulation" at a
recent conference of the American
Association for the Advancement
of Science (AAAS).
The development of genetic
technology will create vast social,
political, and legal repercussions.
Man may soon be able to control
the sex of his offspring and per-
haps some day even control his
own evolution. By manipulating
inherited characteristics, man
could develop superhuman beings
with specified desirable traits.
But Skolnikoff questioned that the
consequences of this new power
would be basically different from
the results of other technological
advances. Health improvements
have led to the population explo-
sion; agricultural mechanization
has been a large factor in urban-
ization; communications and trans-
portation are diffusing local, na-
tional, and world cultures; and
computers may be used to invade
personal privacy. Although today's
generation may fear the possibility
of genetic manipulation, Skolnikoff
warned that we must be careful
not to impose our values upon the
values of future generations.
The AAAS conference held in
Dallas December 26-31 attracted
large numbers of famous scientists
such as Margaret Mead, speaking
on birth control; Barry Commoner,
explaining the long range costs of
polluting the environment; Harvey
Cox, discussing technology and
values; and Athelstan Spilhaus,
explaining the need for an experi-
mental city to test new urban tech-
nology and living conditions.
Covered widely by the news
media, the conference offered an
ideal opportunity for scientists to
express their viewpoint to the
public.
ON THE ADVANTAGES
OF HAVING BIG EARS
by Larry Dittmer
Midwestern scientists are hop-
ing to have the largest radio "ear"
to the universe in existence. A
panel of scientists from the Big
Ten universities and the Univer-
sity of Chicago has proposed build-
ing a disk-shaped antenna 360 feet
in diameter. The proposed antenna
would be used to study energy
from stars and interstellar matter,
and it could transmit pulses and
measure the reflected signals from
objects as distant as the other
planets of the solar system, as
well as the moon. More down-to-
earth, but possibly more important
applications of the telescope are
study of the ionosphere, the layer
of ionized gases which makes
possible long distance low and
medium frequency radio com-
munication. The proposed struc-
ture would consist of a parabolic
reflector grid with a support for
smaller antennas at its focal point.
It would be supported so that it
could be directed at any point in
the sky. Large parabolic disk
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antennas have high directivity;
they respond only to signals from
a small area of the sky. They are
useful in communication with dis-
tant space craft because they re-
ceive only the signal from the
space craft and not from sources
of radio noise at other parts of the
sky. This directivity is also useful
if we wish to study the radio noise
from a particular point source. The
same directivity makes it possible
to direct an intense beam of radio
power into the sky; this beam
would be used to study the iono-
sphere.
S. A. BOWHILL
A major difficulty in building
such a structure would be in mak-
ing it strong enough to withstand
such severe weather conditions as
a Midwestern ice storm. The study
panel has proposed a bold solution:
cover the antenna with a dome. A
dome of sufficient size would make
our Assembly Hall look deflated.
Careful feasibility studies are
determining the most economical
way to build the antenna, what
peripheral equipment would be
necessary, and what its capabilities
would be.
Chairman of the study panel is
Professor Sidney Bowhill, the pro-
ject director of the Aeronomy Lab-
oratory in the College of Engineer-
ing at the University of Illinois.
Professor Bowhill is an English-
man of impressive stature, both
physical and professional. He is
6"7". His classroom technique is
somewhat theatrical; recalling that
he founded the Champaign Com-
munity Theatre. He has been
involved in the study of the iono-
sphere since his undergraduate
days at Cambridge. He has headed
many international study groups
on ionosphere research. Professor
Bowhill's efforts have resulted in
increased understanding of what
happens when radio waves meet
the ionosphere, and why. He has
also helped to make the Univer-
sity of Illinois a respected center
for such studies.
NSPE NEWS
WASHINGTON, Jan. 21 -head-
ing members of the National Soci-
ety of Professional Engineers fore-
cast a 10 percent rise in engineer-
ing activity during 1969.
To cope with the increased per-
sonnel demand, they foresee in-
creased reliance on technicians to
assist the professional engineers.
They predict that this will open up
more opportunities for members
of minority groups, with greater
emphasis on training programs to
qualify them for jobs as techni-
cians. One educator looks for more
efforts to attract qualified women
to study engineering.
NSPE members expect inten-
sification of the trend toward in-
volvement of engineers in the solu-
tion of social problems, such as
housing, air pollution, and trans-
portation (including safety and
rescue after accidents I. They count
on the flow of Federal money and
the possible end of the war in
Vietnam as factors that will in-
crease this emphasis. One prom-
inent consulting engineer, how-
ever, believes that activity in these
fields will be slow until the prob-
lem of the extent of "regional
government" is solved.
An engineer employed in indus-
try anticipated a drive to supply
better consumer goods at lower
prices. As engineers are called
upon to help meet competition,
he believes they will be forced to-
ward increased interest in auto-
mation, computer control, new
materials, and a systems approach.
The computer aspect is empha-
sized by another member, who
says that "engineers will need to
know and to use to the limit of
practicality the tools of the com-
puter industry. More and more
there will be a demand for the engi-
neer-programmer, the individual
who can both interpret the engi-
neering and the language of the
computer and integrate the two."
The same man, however, notes
that "the work to better prepare
the engineer to understand human
and political relationships must be
further extended."
Most professional engineers ex-
press reluctance to predict any
1969 "breakthroughs," on the
grounds that most achievements
described in this way actually
result from many years of team
effort. One declares, however, that
"if the space program is successful
in making a landing on the moon,
this will open many doors for
development." He also hopes for
significant steps to be taken in
1969 towards solving the problems
of water pollution, air pollution,
and traffic control and safety on
the highways and in the air. An-
other counts on more sophisticated
application of the systems ap-
proach by teams of engineers to
speed up the solution of engineer-
ing problems in government and
industry.
The predictions of an approx-
imate 10 percent rise in engineer-
ing activity are qualified on the one
hand by a belief that manpower
limitations will hold progress in
check, while another view is that
the rate will be even greater to-
ward the end of 1969 "once Con-
gress and the new Administration
settle the many problems to be
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resolved on programs sponsored
by Federal activity."
An Eastern member reports
that "insufficient numbers from
minority groups have yet to come
forth and participate in training
programs" but in the San Fran-
cisco Bay area it is noted that
"a joint committee of engineering
organizations has embarked upon a
positive training program which is
meeting with substantial success."
A move toward bigness is seen
both in size of engineering firms
and in size of projects. One pre-
diction is for 1969 to bring in-
creased "polarization" in metro-
plitan areas, with the large and
medium size firms becoming larger
and the small firms dwindling. This
will result from inclusion of more
engineering and planning spec-
ialties in one organization, and
increases in nontechnical support-
ing personnel. Many school sys-
tems, it is reported, plan construc-
tion of the largest single units in
their history, while hospitals, office
buildings, and residential develop-
ments show a similar trend.
On the education front, one com-
ment is that changes in application
of the draft law will have serious
effect. "Perhaps," this engineer
adds, "the struggle to bring order
to the military obligation of our
young people will be the most sig-
nificant development for engineer-
ing education in 1969."
PARDON OUR PRAISE
Dear Don:
I am sorry that I have delayed so
long in reacting to your November
issue of the Technograph. Both Dr.
Wilson and I feel that you have
done a fine job and one that we
very much appreciate. Of course,
I am still somewhat embarrassed
by the glowing terms in which you
talk of us in general, and me in
particular. Aside from that ser-
ious mistake, I think you have done
a really excellent job. Thanks very
much for the time and effort that
you devoted to our Laboratory.
Sincerely,
Edwin L. Goldwasser
CAN YOU WRITE?
If SO, you can run the Technograph or at least
part of it. Get petitions in 302 Engineering Hall
and return them by March 15.
"We're
Looking
For
The
Engineers
Engineer"
...the stand up and be
counted guy---
who doesn't tolerate the status quo.
Engineers with imagination, percep-
tion, and the conviction that their
personal achievements will have an
impact on tomorrows technological
advancement.
We're seeking the 'doers', people who
anticipate a variety of absorbing tasks
- and tackle them with contemporary
concepts.
Individuals who reach for opportuni-
ties, and are cognizant that the re-
wards are commensurate with drive
and ability.
If you're this type of Engineer -join
VERSON. You'll be working with just
such people ... in an atmosphere
that fosters creativity, and has pro-
duced innumerable innovations for the
field of metalforming.
The Verson Company has been going
and growing in Illinois since 1919.
Today - we're a multi-national firm,
manufacturing the widest line of Metal-
forming Presses and related equipment
throughout the Free World. Supplying
major industries - Automotive; Ap-
pliance; Container; Aircraft and Aero-
spece; National Defense and others.
Openings are in Mechanical, Electri-
cal, Hydraulic, and Metallurgical
Engineering.
CONTACT:
Mr. Ken Otsuka
Vice President / Engineering
Verson Allsteel Press Company
1355 East 93rd Street.
Chicago, Illinois 60619
AC 312 734-8200
?5ss^ib^s> An Equal Opportunity Employer
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Build the carof the year.
Thel969BUDD.
You read right. The 1969 Budd. And
you can help build it. Part by part. Ford parts.
General Motors parts. American Motors
parts. Chrysler parts. You see, Budd parts go into 2 out of
every 3 car models made (and 16 of 17 leoding trucks).
At Budd you stamp out bodies. Invent new wheels.
Design, research, develop, test anything
that hits the road. You have a part in the car
of the year. Every year.
But you don't have to stick to the highways at Budd.
You can help us move people on the rails.
Or move ideas into action in plastics or exotic
metallurgy. Whatever, if you're a mover, you'll move with us.
Contact our Personnel Manager at The Budd Company,
Dept. 009, 2450 Hunting Park Avenue,
Philadelphia, Pa. 19132. Or at The Budd Company,
Automotive Division, Dept. 415,
12141 Charlevoix Avenue, Detroit, Mich. 48215.
MM
An equal opportunity employer
if you think ColUns
Radio
Company
makes radios...
you're right. But not home radios for music, news,
weather and sports. Collins does...
• Supply communication
' Hiivigation ec|Uipmenl lor more
than 75'-^u ot the world's commercial airliners.
• Provide voice communication ssstems lor all U. S.
space flights.
• Rank as the largest independent producer of micro-
wave systems.
• Design and manufacture computer s\ stems for airlines,
railroads and many other militar\ and industrial organiza-
tions around the world.
• Serve as prime contractor on NASA's worldwide Apollo
tracking network.
• Design and install complete earth stations for satellite
communications.
• Rank as one of the worlds leading manufacturers of
commercial broadcast ecjuipment.
Today, Collins continues to diversify b\- putting added
emphasis on a new data concept: complete computer
controlled manufacturing processes for industry. What
does this mean to >ou? It means that electrical, mechan-
ical, and industrial engineering and computer science
graduates are finding assignments that challenge their
ingenuity in activities ranging from microminiaturization
to airborne computers.
CAREER
Hughes announces new
openings on the
TECHNICAL STAFF.
Assignments exist for Engineers
graduating in 1969 with B.S.,
M.S. and Ph.D degrees in
ELECTRICAL ENGINEERING.
HUGHES-FULLERTON Engineering
Laboratories assignments range from
research to hardware development
and operational support of products
ond systems in the field. Our current
activities involve the advanced tech-
nologies of phased-array frequency-
scanning radar systems, real-time
general purpose computers, displays,
data processing, satellite and surface
communications systems, surface-to-
air missile systems and tactical com-
mand/control systems.
For additional information on the
opportunities offered at HUGHES-
FULLERTON in Southern California
-
and to arrange for a personal inter-
view with our StaFF representatives,
please contact your College Place-
ment OFRce or write: Mr. D. K. Morton,
Supervisor, Professional Staffing,
HUGHES-FULLERTON, P. O. Box
3310, Fullerton, California 92634.
On-campus interviews
March 13 & 14
HUGHES
An equol opporlunily employer - M & F / U.S. cilizenshlp is required
With an oil company? You bet! D We're experimenting with new methods for feeding the hungry.
Nearing a breakthrough to better and safer roads. Coping with temperature and pressure prob-
lems in space, with applications right here on earth. Expanding our total energy concept. Q This
is an exciting company, deeply involved in helping create a better world. And we need dedicated
people who share our enthusiasm. In research and development, marketing, refining, planning
and engineering, administration. D We need people like you. Q Want to know more? Talk to our
representative on your campus. See our ad on the next page for the date.
STANDARD OIL DIVISION
AMERICAN OIL COMPANY (standard)
Comewith us
and do something
for the world.
If you have a degree in:
Chemical Engineering (ph.d.. m.s.. b.s.i
Mechanical Engineering (b.si
Civil Engineering (b.s.i
you can work in one of our
following departments:
REFINING
PLANNING & ENGINEERING
RESEARCH AND DEVELOPMENT
MARKETING
CORPORATE STAFF
doing the following types of work:
Systems Engineering
Plant Engineering
Field Engineering
Process Economics Engineering
Design Engineering
Process Engineering
Process Development Engineering
Product Development Engineering
Project Engineering
Technical Sales Representative
Industrial Marketing Engineering
Structure and Design Engineering
Talk to our Representatives
D. W. ABSHEAR
K. W. McHENRY
C. B. PARRISH
D. E. BURNEY
H. R.TALIAFERRO
March 10& 11, 1969
STANDARD OIL DIVISION
AMERICAN OIL COMPANY
An equal opportunity employer
write-in
To The Editor:
It is time that the nature of the
LAS requirement and the presence
of the requirement itself in engi-
neering curricula be reviewed. For
years the details of the require-
ment and the means of its admin-
istration have been stated in the
catalog. Over the years, however,
three arguments have arisen to
challenge its meaningfulness.
1. Grave doubts have arisen as
to the ability of a single member
of the faculty or even a group of
members to determine the ulti-
mate validity of an LAS course in
an engineering curriculum. The
specification of a list of courses
which may be taken without dis-
turbing the establishment is,
therefore, destructively limiting
from an educational viewpoint.
Those courses thus assigned also
tend to become overloaded with
such non-majors as engineers and
are also considered second rate
within the LAS departments.
2. If a student wishes to delve
deeper into the aspects of a part-
icular LAS discipline, he must
'buck the system.' Why, if a person
wishes to seriously study an LAS
subject, should he be faced with
the administrative dilemma of
justifying his desire in light of the
existing requirements which allow,
in the normal time of four years,
only a few hours of unspecified
non-technical electives which may
be devoted to that study? It is this
sort of cramping for time that pre-
vents many students from getting
beyond the survey sequence level
in their area of interest.
3. The requirement, at present,
calls for sequences in the human-
ities and social sciences. There is
an unfortunate nebulosity in the
specification of humanities and
social sciences courses as such.
How, if the nature of such courses
cannot be accurately defined, can
sequences of courses be required
in those categories?
In light of these arguments, I
suggest that the hours now de-
voted to this requirement be
changed to state that no more than
nine hours of the present LAS
requirement — no more than half —
could be filled with 100-level LAS
courses. The remaining hours
would be devoted to higher level
LAS courses of any numerical
designation. Such a system would
encourage expansion into the
biological sciences, would permit
a wider choice of advanced elec-
tives, and would encourage more
thought and careful structuring
than the present system of cut
and try.
Respectfully submitted,
Charles H. Ludmer
STATIC
Mr. Editor:
In 'SLINGS AND ARROWS'
(TECHNOGRAPH, November
1968) your editorial staff made an
award to Professor S. Konzo,
Associate Head of the Department
of Mechanical and Industrial Engi-
neering. Your staff reprinted Pro-
fessor Konzo's essay, "Our Stud-
ents -1968," then stated; 'The
body is above, the dismemberment
follows.' Perhaps an outline of
Mr. Katz' and Sanford's statement
will assist in conveying my assess-
ment of a basis for awards of this
nature.
I. Student Activism
A. Causes
1. Combination of oppor-
tunities and constraints
B. Results
1. Shift from economical
poverty to psychological
poverty
II. Student Activist
A. Has in common with
'hippies'
1. Intensified search for
a. aesthetic values
b. emotional values
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B. Different from 'hippies'
1. Strong sense of respons-
ibility for others
2. Sense of need for thought
and action to bring about
social change
III. Activist Movement
A. Not temporary eruption
B. Shifts in
1. Relationship of young
people toward authority
2. Direction of greater
participation by young
people in authority and
work of society
3. Relationship of young to
each other, toward
greater emphasis on a
community of work and
pleasure than have char-
acterized the relations of
young in past
After presenting selected (rand-
omly, I presume) statements from
Katz and Sanford your staff made
the statement; 'Joseph Katz makes
his living researching on this and
other similar subjects. He seems to
know what he is talking about.'
Perhaps Mr. Katz does know
what he is talking about, but it is
clear that the editorial staff of the
TECHNOGRAPH had absolutely
no idea how to apply what Mr.
Katz talked about. Examine your
critical quote, point-by-point.
Then ask yourselves; 'Wherein lies
the substance of my 'argument'?'
Referring to the outline, my ex-
amination yields the following:
Point I.
A.I. Very general state-
ment. Shows no re-
lationship to essay.
Point I.
B.l. Who knows what this
Points II
A.l.a,b. Nearly everyone
searches for these
values.
Points II.
B.l. ,2. If anything, support
Professor Konzo's
contention that real
activists (in his eyes)
work as tutors, etc.
Point III. A. Has no bearing.
Points III
B.l. ,2. ,3. Can be interpreted
as the individual
pleases, depending on
context. Quite gener-
al, in any case.
Can you see that your dismem-
berment is lacking? You have
quoted a source out of context
and have missed your intended
mark by as far as can be missed —
totally.
Your personal objections are an
opinion. On the basis of the above
outlines, it is my opinion {my argu-
ment is presented) that your inept
editorializing has served as a dis-
credit to a publication represent-
ing not the publication staff alone;
but the entire engineering student
body. In addition, your attempt
at discrediting Professor Konzo's
essay by blatant plagiarism illus-
trates lack of originality, a prime
requisite of editorial excellence.
I hereby nominate the editorial
staff of TECHNOGRAPH to re-
ceive the NON-EXISTENT
EDITORIAL COMMENTS OF
THE MONTH award.
Sincerely,
George E. Morris
Junior Mechanical Engineer
Anything which can be explicitly
outlined cannot be called unstruc-
tured in the same breath. The fact
that the points of argument cor-
respond directly to points in the
essay would have been obvious to
anyone who read the article care-
fully. We had hoped that responses
to this article would be more care-
fully composed. — Ed.
(The editor in 302 Engineering
Hall encourages everyone to par-
ticipate in writing this page.)
me
a printer?
I'm an
engineer!
Why not? Sure, you visited a
print sinop when you were in
grade school and it was a
pretty small, unimpressive
place. That's one of the
fascinating things about the
printing business. Some fine
work is printed in tiny shops
all over the country. However,
they don't hire engineers.
Some fine printing is also
produced by large,
diversified, multi-plant
printers. R. R. Donnelley is
one of these—the world's
largest, in fact.
We hire engineers of all
kinds. They stay and grow
with us. One of them grew
to be our president.
Engineers find personal
challenges in a company
building on a heritage of
craftsmanship that's 500
years old and busily engaged
in pushing back the frontiers
of technology.
They find personal growth in
a company that's presently
adding three new
manufacturing divisions.
They find personal
satisfaction in a company
deeply involved in informing,
educating and entertaining
a knowledge-hungry world.
Whatever your career goals,
you should evaluate the
opportunities available to
you at Donnelley. Sign up in
your placement office to see
our representative on March
6, 1969.
R. R. Donnelley & Sons
Company
The Lakeside Press
Chicago, Illinois 60616
An equal opportunity
employer
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Which discipline will
Ed Whitaker use tomorrow
DELCO
Ramn
When Deico says multi-disciplinarian, they mean it. Just ask Ed Whitaker.
And the solid professionals who have helped him grow into jobs like
developing the microcircuits for a fire and overheat detection computer
for jet aircraft. Twenty-five hundred components in a package 4" x 2" x %".
From concept to hardware in eight months flat. And then a fast hop to
Air Force testing, From beginning to final delivery, Ed was a full member
of the team. The question is
. .
. does your job permit you this kind of
growth? Take a good look at how your career shapes up, compared with
Ed Whitaker's and his colleagues at Delco. You might even call us collect.
Or, write; Mr. C. D. Longshore, Supervisor, Salaried Employment,
Dept. 6CX), Delco Radio Division of General Motors, Kokomo, Indiana.
AN EQUAL OPPORTUNITY EMPLOYER
DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
\Ne can giveyou
everyjobwe have,
That's the way you discover the various
opportunities in engineering at Detroit
Diesel. As a young graduate, you probably
haven't settled on a specific field. We have
openings in manufacturing, product en-
gineering and sales/service engineering.
Once you make a choice, you start an in-
formal work- rotation training program,
tailored to your personal interests. You
get to know the department before you
take a permanent assignment.
Whatever you do at Detroit Diesel, you
work with the latest methods and products
in the industry. Take experimental testing.
Our engineering lab houses unequalled
facilities, from unique automatic data log-
ging to unrivalled design sophistication.
Our new gas turbine offers you a chance to
get in on one of our most advanced proj-
ects. And there's our expanding diesel
engine programs. You'll find opportunities
in design, application and development
areas.
We need your fresh ideas to stay in step
with our booming market. Interested? Your
first job is to send your resume to R. F.
Brueck, Director, Salaried Personnel Ad-
ministration, DetroitDiesel Engine Division,
General Motors Corporation,
13400 W. Outer Drive, Detroit,
Michigan 48228.
An eQual opportunity emoloyer m/f
Eaton Yale&Towne has
an outstanding opportunity
for Industrial Engineering
graduates.
We've created a special program lo give
you invaluable experience in all phases
of manufacturing engineering: product
processing and costing techniques; sys-
tems analysis and development; plant
equipment and facilities layout; design
of tools, dies, and gauges; industrial rela-
tions; materials handling; shop super-
vision; and work measurement.
You'll be assigned to our manufacturing
engineering Technical Center in Cleveland,
Ohio. Here you will receive carefully
selected project assignments at many dif-
ferent Eaton Yale & Towne manufacturing
plants.
This program leads directly to place-
ment at one of our division locations in
45 cities, 17 states, and 18 nations of the
world. You'll see no end of challenges. We
produce 3,000 products for all kinds of
business and industries.
In addition to our special program for
industrial engineers, we offer mechanical
and electrical engineers unique oppor-
tunities in research, product engineering,
manufacturing engineering, and sales
engineering.
Check your placement office for an inter-
view date or send your resume to Richard
S. Potter, Director of Management and
Technical Recruitment.
EATONVALE a
TOWISIE
I00ERI£VIEWPIA2A • CLEVfLANO.OHIO 44114
Have your day
in the
butcher's market.
Then check with the man from LTV Aerospace.
As a man, you've got Ideas and ambitions
and values that won't show up on anybody's
version of the butcher's chart. You know it
and we know it.
As an engineer, you want something
more than your daily bread. And we
know that, too.
At LTV Aerospace Corporation, we
have something pretty special to offer
you — as a man, as an engineer.
We've got scope. Engineering scope
that can take you from the bottom of
the ocean to the outer reaches of
space. Opportunity scope that extends
to the top levels of management.
Figure it out. LTV Aerospace is one
of the fastest growing companies
in America, and what we grow on Is
engineering strength. Our ratio of engi-
neers to total work force is exception-
ally high. Which adds up to a pretty good
spot for you to be in — as a engineer,
and as a man.
So, after you've been weighed and mea-
sured, inspected and all but dissected —
try to stay in one piece, won't you? We'd
ke to talk to the whole man.
Schedule an interview with our representa-
tive or write: College Relations Office,
LTV Aerospace Corporation, P.O.
Box 5907, Dallas, Texas 75222.
An equal opportunity employer.
i-T-V >Ai
A Quality company of Lmg-Temco-Vought. Inc l—'ry^
How tokeep
a cow's mind on milk.
Instead of flies.
An informal report on a few current projects at Shell. Some of them might seem like offbeat
work for an oil company. But this is a company that contributes broadly and significantly to society.
A company of experts that brings out the best in its engineering, scientific and business people.
Zwu.^.^ Shell scientists
have come up with
a vast improve-
ment over even
the most talented
cow tail. It's called VAPONA" in-
secticide. A plastic strip impreg-
nated with it will kill flies in a cow
stall for up to three months. And
VAPONA" insecticide combined
with CIODRIN" insecticide keeps
cows fly-free 24 hours a day-
even out in pasture. Give you
ideas for further applications?
Energy from under the sea
Shell is heading
into ever-deeper
waterinthesearch
for oil and natural
gas. Recently we
designed and installed permanent
drilling/production platforms as
tall as a 34-story building, with
still bigger structures in the works.
And we are operating in con-
siderably deeper water from float-
ing platforms.We are also search-
ing on land in 16 states to help
meet burgeoning energy needs.
Digestible detergents
The main trouble
with detergents
is they don't go
away. They pol-
lutestreams.make
fresh water foamy. The solution:
detergent compounds that orga-
nisms can consume. These "bio-
degradables" clean clothes just
as effectively, but keep streams
free of detergent foam. Elsewhere
in the chemical part of our busi-
ness, Shell research has resulted
in a wealth of plastics for home
and industry, and fertilizers to
alleviate food shortages.
The name of the game
More gasoline per
barrel of crude
oil delights engi-
neers, scientists
and conservation-
ists alike. Our new hydrocrackers
actually produce more than a gal-
lon of refined product from a gal-
lon of feed stock. And we are using
sophisticated techniques to tailor-
make products by reassembling
hydrocarbon molecules.
The pursuit of excellence leads
Shell into a variety of fields, both
on and off the beaten track for an
oil company. If you have a more-
than-one-track mind, a desire to
explore, to pit your skills against
many kinds of problems, there
could be a place for you in Shell.
Perhaps your training In engi-
neering, science or business can
contribute to tomorrow's new
developments. For information
about openings throughout Shell
sign up at the placement office
foran interview with our represent-
ative. Or write to Q. C. Stanberry,
Recruitment Representative,
Dept. E, The Shell Companies,
Box 2099, Houston, Texas 77001.
Acompany of experts
Shell Oil Company • Shell Chemical Company • Shel
Development Company • Shell Pipe Line Corporation
An Equal Opportunity Employer
^^^ ^ ^^^ o ^ ^ ^ ^ ^
Butt
Hogshe
ButtYard
Joined Ju
Dan Johnson has a flair
for making things.
Just ask a certain family in Marrakeck, Morocco.
A solar cooker he helped develop is now making life
a little easier for them—in an area where electricity is
practically unheard of.
The project was part of Dan's work with VITA
(Volunteers for International Technical Assistance)
which he helped found.
Dan's ideas have not always been so practical. Like
the candlepowered boat he built at age 10.
But when Dan graduated as an electrical engineer
from Cornell in 1955, it wasn't the future of candle-
powered boats that brought him to General Electric.
It was the variety of opportunity. He saw opportunities
in more than 130 "small businesses" that make up Gen-
eral Electric. Together they make more than 200,000
different products.
At GE, Dan is working on the design for a remote
control system for gas turbine powerplants. Some day
it may enable his Moroccan friends to scrap their solar
cooker.
Like Dan Johnson, you'll find opportunities at Gen-
eral Electric in R&D, design, production and technical
marketing that match your qualifications and interests.
Talk to our man when he visits your campus. Or write
for career information to: General Electric Company,
Room 801Z, 570 Lexington Avenue, New York, N. Y.
10022 699-23
GENERAL ELECTRIC
AN EQUAL OPPORTUNITY EMPLOYER (M/F)
%a,, 'sss
RACING THRU MUNICH: A SYMBOL OF FOREIGN ACTIVITY
Westinghouse needs engineers
who understand this generation
or this generation.
In the next ten years, demand for
electricity will double. What's West-
inghouse doing about it? Plenty.
We're number one in commercial
nuclear power. We're working on
an advanced breeder reactor. We're
spending $450 million to boost our
production capacity.
Okay, that's Westinghouse, the
electric company. What about West-
inghouse, the schoolteacher? In its
first two years, Westinghouse Learn-
ing Corporation had over 60 govern-
ment and private contracts, including
training for the Peace Corps, Job
Corps, and private industry.
Which doesn't even start to de-
scribe Westinghouse. We're also in
You can be sure. ..if it's
computers, transportation, medical
science, air pollution, oceanography,
and more. Is that any way to run an
electric company?
We think so. If you think so, talk
with our campus recruiter, or write
Luke Noggle, Westinghouse Educa-
tion Center, Pittsburgh. Pa, 15221.
An equal opportunity employer.
Westinghouse
M^
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Hqw^i^ddyoukeep it
firom haying^anervousbreakdown?
r:^
You tell us.
We've got an answer. But we're
looking for more. Our new Century
Series of computers is probably
the most advanced on the market.
One of the reasons is that we're
constantly looking for answers to
questions like this.
Maybe you can help.
Especially if you're an Electronic,
Mechanical, Chemical
or Industrial Engineer.
But we need answers
in other areas too.
NCR
And people to find them. Chemists,
Physicists. Marketing specialists.
Programmers. Accountants.
Write William G. Benner,
Coordinator, College Relations,
Executive and Professional
Placement, NCR, Dayton, Ohio. If
you've got the right answers, he's
got the questions.
It's all part of an NCR plan
to revolutionize the way
businessmen do business.
An equal opportunity
employer.
NCR. Business will neverbe the same.
We may
build a biggerengine
at our^2 plant.
Help wanted:
Could you
engineer the changeover
economically?
Situation: Complete design scheme for tools,
jigs, and fixtures needed. Also
need plans detailing how much time
will be required, under optimum
conditions, for line changeover.
Question: Is there some way we can
implement this change by utilizing
most of the existing machinery
at the plant ?
Problem: As a modest volume plant, it is
imperative that we don '( lose
valuable time and resulting sales.
Suggest you visit the Mexico City
Plant where a similar changeover
occurred. Would appreciate solu-
tion by Friday, next week. Thanks.
Want to work on o challenging assignment like this? If you have better ideas to contribute, and you're looking
A new member of the manufacturing engineering team for challenging assignments and the rewards that come
at Ford Motor Company does. Today his job may be from solving them, come work for the Better Idea company.
establishing the manufacturing sequence of a new engine. See our representative when he visits your campus. Or
Tomorrow, it may be determining the manufacturing feasi- send a resume to Ford Motor
bility of a new product idea. Company, College Recruit-
To assist in solving assignments like these, our people ing Department. The
have a giant network of computers at their service. Com- American Road, Dear-
plete testing facilities. The funds they need to do the job born, Michigan 48121. An
right. equal opportunity employer.
^}rd
Welcome tothe
cold, cruel world
Of course, if your father's a millionaire, or you're about to
marry an heiress, you have no problems. But, if not, then
there's only one sensible thing to do. Come to work at
Allison Division of General Motors.
There's nothing cold or cruel here. Just the opposite. Par-
ticularly if you're an engineer with big ideas. Aerospace
projects? Allison's got them. Turbofan. Turbojet. Turbo-
prop. Turboshaft. Military and commercial applications
right across the board.
Maybe you're more down-to-earth. Fine. Some of Allison's
advanced military vehicle projects will be more your cup
of tea. Like the new M551 General Sheridan, for instance.
The powershift transmission, of course, is our specialty,
and even the gun launcher is an Allison brainchild.
There's more. And you can be part of it. Take your time.
Check them all. But don't forget Allison. Remember, life
can be beautiful . . . even without an heiress.
Send for Allison's new brochure: Destination Tomorrow.
Write: Ken Friedlein, Scientific Placement, Dept.303,
Allison Division of General Motors, Indianapolis, Ind. 46206.
JSAlxson.
An equal oppottunity employer M/F
GM
Is it possible to be
passed byat30?
Absolutely. If you're a 30-year-old engineer who's
failed to keep up witfi tfie latest developments in fiis
field.
Because Western Electric's an acknowledged in-
dustrial leader in graduate engineering training, that's
one worry our engineers don't have. Our nearly-
completed Corporate Education Center near Prince-
ton, N. J., for instance, will have a resident staff of
over 1 00. More than 310 engineering courses will be
offered, and about 2,400 engineers will study there
in 1 969. It's the most advanced facility of its kind.
Ask around. You'll find that when it comes to antici-
pating change, Western Electric is way out in front.
And we make every effort to keep our engineers there
too. See our recruiter or write College Relations,
222 Broadway, New York, N. Y. 10038.
A lot of study, and hard work, never hurt anyone.
E\ Western Electric
MANUFACTURING & SUPPLY UNIT OF THE BELL SYSTEM
AN EQUAL OPPORTUNITY EMPLOYER
Build the car of the year.
The 1969 BUDD.
You read right. The 1969 Budd. And
you can help build it. Part by part. Ford parts.
General Motors ports. American Motors
parts. Chrysler parts. You see, Budd parts go into 2 out of
every 3 car models made (and 16 of 17 leading trucks).
At Budd you stamp out bodies. Invent new wheels.
Design, research, develop, test anything
that hits the road. You have a part in the car
of the year. Every year.
But you don't have to stick to the highways at Budd.
You can help us move people on the rails.
Or move ideas into action in plastics or exotic
metallurgy. Whatever, if you're a mover, you'll move with us.
Contact our Personnel Manager at The Budd Company,
Dept. 009, 2450 Hunting Park Avenue,
Philadelphia, Pa. 19132. Or at The Budd Company,
Automotive Division, Dept. 415,
12141 Charlevoix Avenue, Detroit, Mich. 48215.
MM
An equal opportunity employer
Engineering and Science at IBM
"You're treated
like a professional
right from the start:'
"The attitude here is. if you're good enough to
be hired, you're good enough to be turned loose
on a project," says Don Feistamel.
Don earned a B.S.E.E. in 1965. Today, he's an
Associate Engineer in systems design and
evaluation at IBM.
Most of his work consists of determining
modifications needed to mal<e complex
data processing systems fit the special-
ized requirements of IBM customers.
Small teams
Depending on the size of the project, Don
works individually or in a small team. He's
now working with three other engineers on
part of an air traffic control system that will
process radar information by computer.
Says Don: "There are only general guide-
lines. The assignment is simply to come up
with the optimum system."
This informal working environment is typical
of engineering and science at IBM
Don sees a lot of possibilities for the future
He says, "My job requires that I keep up
to date with all the latest IBM equipment
and systems programs. With that broad
an outlook, I can move into almost any
technical area at IBM."
Check with your placement office
If you're interested in engineering or science
at IBM, ask your placement office for more
information. Or send a letter or resume to
Mr. Irv Pfeiffer, IBM Corporation, Dept.
CC2007, 100 South Wacker Drive,
Chicago, Illinois 60606.
We'd like to hear from you even if you're
headed for graduate school or military
service.
An Equal Opportunity Employer
IBM
:^l t
Mondays never look
the same to Bob Byse
When you're breaking ground on a new idea at Deico, you don't see a lot of your own
desy. For Bob Byse, design engineering means work witli two dozen solid
professionals . . . people whose specialties range from microelectronics
to model making to production. Wherever the project leads, Bob Byse is on his way.
And every skill is at his disposal. Right through full production.
And beyond. If there's trouble shooting under dealer warranty three years from now,
Bob Byse is still the man we'll call for. That's why no two Mondays
ever look alike to Bob Byse and his colleagues at Delco.
The question is . . . can you say the same? Take a good hard look at how your
responsibility shapes up, compared with Bob's. In fact, why not discuss it with us.
By letter or telephone. Collect. Area Code 317/459-2808.
Contact: Mr. C. D. Longshore, Supervisor, Salaried Employment,
Dept. 300, Delco Radio Division of General Motors, Kokomo, Indiana.
DfICO
Rum
AN EQUAL OPPORTUNITY EMPLOYER
DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
in this issue
INTERNATIONAL ENGINEERING
In this issue we survey the
opportunities for the engineering
student to learn about the world
surrounding the United States.
You may ask, "The United States
is the technological leader of the
world. Why worry about what goes
on outside our borders?" Simply
because the U. S. does lead in
applied technology, we set the
technological pace for the free
world. America is a large exporter
of new technology like computers
and jet aircraft, and this role will
expand in the future. Just as Japan
builds cars for U. S. driving con-
ditions, we must learn to build
products that are adapted to con-
ditions in foreign countries. The
nature of design, sales, financing,
and final service of products for
foreign markets may depend
heavily on local conditions. There
are programs that permit under-
Stiuirt R. Hemphill
Senior, EE-Poli. Sci.
graduates to spend a summer at
work in a foreign country of their
choice, or to study for a year at a
foreign university. Contact with
foreign students at the University
of Illinois is a reminder that there
are other worlds with other
cultures.
Stuart R. Hemphill, a junior in
the combined electrical engineer-
ing-policital science curriculum, is
spending this year studying engi-
neering at the University of
Munich. Hemphill is a shrewd but
distinctly American observer of
German life. In An Illini in Munich
(p. 15), he describes study in a
German university and a visit
behind the iron curtain.
Ralph L. Buller, Senior, CE
Ralph L. Buller was introduced
to Japan by the U. S. Army, but
unlike many G. I.'s he spent his
leave time learning Japanese and
making Japanese friends. Now at
the U. of I., he is a senior in civil
engineering. Last summer the
irrepressable Buller returned to
Japan to work in a construction
company. In Tales of an Ex-Coolie,
or The Raw Fish Kid Tells All
(p. 26), he records his analysis of
the Japanese, and reflects on the
relevance of his education here.
Paul Lukindu, a native of
Uganda, is a student in mechan-
ical engineering here at the U. of I.
In Coordination: Uganda and
Urbana (p. 30), he comments about
the education which the College of
Paid Lukindu, Junior, ME
Engineering offers to the foreign
student, with his special needs.
Both Hemphill and Buller
comment on how living in a foreign
culture made them better under-
stand the U. S. That seems to be a
common feeling among travelers;
perhaps it deserves special study.
Such a study appeared in an article
in a mimeographed newsletter
circulated among homesick Peace
Corps volunteers in Turkey. The
author of that article suggested
that the morals of the future may
be determined by international
travelers, just as morals have in
the past been determined by min-
isters and politicians. The ancient
institutions of religion and politics
still have a lot of mileage left in
them, but that is a thought-pro-
voking suggestion.
Pulse describes the College
petitioning system, and announces
the inauguration of an information
service sponsored by Engineering
Council.
A few people have complained
that the Technograph is not tech-
nical enough. For these people we
have included a typical crib sheet
from a recent exam (p. 40) which
should be technical enough for
everyone.
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editorial
The Rubber Stamp Rebellion
One famous historical anecdote recounts the reaction of
Abraham Lincoln to the prospect of creating a five-legged sheep
by making a declaration about its tail. Lincoln responded that
"calling a tail a leg doesn't make it one." Calling a professor an
advisor twice a year doesn't always do that trick either, and one
result is that the actual advising of engineering students prior
to advance enrollment is minimal and barely deserving of the
name. Many faculty members disinterestedly view advising as
a biannual chore to be performed with the least expenditure of
time, effort, and worry. Often, the advisor degenerates to an
animated rubber stamp which affixes its mark to anything which
does not deviate from standard procedure.
It is clear that blame does not rest entirely on the advisors.
Aside from a feeling of personal responsibility, there is very
little encouragement of advisors to be concerned with the ac-
ademic interests. The advisor has his greatest fund of knowledge
in areas associated with his specialty; he is most capable of eval-
uating course material which is pertinent; and he has a personal
interest in promoting his field. The present advising system,
however, has no provision for making use of the expertise and
knowledge which faculty members possess in their own specific
fields of endeavor.
Several faculty members have proposed the creation of a pro-
vision within the present advising system which would allow
students to request being assigned advisors in subject areas of
particular interest to them. The Electrical Engineering Depart-
ment has already taken the initiative to establish this kind of
facility. It is hoped that eventually each department would pre-
pare and publish a list of interest areas for which advisors have
indicated that they are available. Students would probably not
be given the opportunity to choose an area of interest from the
list before the fifth or sixth semester (junior level) and the choice,
when available, would be purely voluntary. Through this fairly
simple implementation a very valuable resource could be made
available to interested students. It's a provision that could help
stamp out rubber stamps.
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magination is what it
takes to keep Zenith prod-
ucts the best ... to develop
new products ... to keep our
company growing and expanding
in the future as we have in the
past. Today career opportunities at
Zenith Radio Corporation range as wide
as your imagination and are as varied
as a color spectrum.
At Zenith you'll find a diversity of work areas
from consumer products to electronic medical
aids, with plenty of room to put your creative
imagination to work. Careers in engineering are
exciting . . . with a future full of products waiting to
be created. It takes creativity to keep our products the
best, and imagination to create new products and new
ideas. We need individuals with the ability to keep Zenith
strong and growing.
We can offer you the kind of career that will challenge your
imagination and keep it expanding— plus an excellent starting
salary, one of the finest profit sharing plans in the country and
tuition reimbursement for advanced study. To learn more about a
career in engineering-research at Zenith, see your college placement
office or write to: Jim Faust, Manager of Professional Recruitment,
Zenith Radio Corporation, 1900 North Austin Avenue, Chicago, III. 60639.
.. .Why Not Join The Best!
TgainL
The quality goes in before the name goes on®
An Equal Opporfunily Employ
Don't just look for
a job.
Look for a Career.
And there is one here
in Illinois.
There are plenty of jobs to be had, but think
beyond them and consider whether your time
spent will be contributing to your long-range
career objective, or be wasted.
Right now, to graduates with initiative, Crane
can offer unusual career opportunities, due to the
company's phenomenal growth. Over the past
five years. Crane's net sales sored from
$333,8000,000 to $405,900,000 and net income in-
creased nearly 400%. And the momentum seems
just to have started — with about two-thirds of
Crane's sales volume presently deriving from
industrial products such as valves, pumps, water
treatment systems, methods for safe removal of
radio-active corrosion and fission products from
nuclear waste water, and allied equipment. Build-
ing and construction products — plumbing,
heating — make up the rest of the sales.
So growth is the name of the game here at
Crane. And the challenge to participate is here —
to qualified graduates starting on careers in en-
gineering, research, manufacturing, sales, product
developiTient, finance, accounting, and general
business administration. Our progress has opened
Crane career opportunities around the world and
in twenty-four locations in the United States.
Our Manager of Professional Recruiting would
like to tell you the differences between working
for Crsine and other employers. Address him at
Crane Co., 4100 South Kedzie Aevnue, Chicago,
Illinois 60632, or call him at (312) 523-2900.
CRANE
VALVES • PUMPS FITTINGS • WATER TREATMENT
METERS • PLUMBING • HEATING
AN EQUAL OPPORTUNITY EMPLOYER
write-in
IVORY TOWERS
Dear Sir:
In response to the letter of Professor Brown in your
January issue: Perhaps the Technograph was under-
scoring the need for a higher form of engineering pro-
fessionalism from its "followers." The thoughtful con-
sideration of the social implications of engineering is
no longer a luxury; it is a necessity. One has only to
consider the pollution which covers our lakes and
rivers, the mounting death toll on the highways, or
the ghettos found in nearly every major city to see
the need for thoughtful followers as well as broadly
based leaders.
Critics charge that technology (which includes the
engineer) is responsible for many of the problems
which America faces today. Whether this charge is
true or not, the engineer can play a major role in their
solution. He is uniquely suited by both temperment
and education to apply his skills to a wide variety of
contemporary problems, many of which are far afield
from his traditional "discipline."
The world, unfortunately, is not compartmental-
ized. The sociological component of such engineering
problems as highway location, industrial waste dis-
posal, or disarmament is painfully apparent. The engi-
neer who fails to consider all the pertinent input par-
ameters of a problem is less than a professional. The
engineer who completely avoids the social responsibil-
ity for his decisions is no engineer at all; he is a tech-
nician.
As Simon Ramo, Vice Chairman of the Board of
TRW, Inc., has put it, "... the common quick defi-
nition of engineering is the application of science to
society's needs. If this definition of engineering is to
be taken seriously, it would mean that those who prac-
tice engineering would seek to be equally expert in
science and society, since one can hardly be profes-
sional about applying science to something he does
not understand."
The recent report of the Humanistic- Social Research
Project of the American Society of Engineering Edu-
cation stresses the need for a balanced program of
both technical and socio-humanistic studies. Its empha-
sis on well-integrated socio-humanistic studies in the
engineering curriculum and its rationale for this em-
phasis makes interesting reading for any concerned
engineering educator.
There must indeed be those who pursue "pure"
science. However, the fact that "today's basic research
becomes tomorrow's applied research" entails a spe-
cial responsibility. Atomic physicists Linus Pauling
and Ralph Lapp recognized and accepted this respon-
sibility for their work. Can the engineering profes-
sion do less?
The world demands that the engineer remove him-
self from the well-insulated ivory tower of academics
or industry and join with a society which needs all the
assistance it can get. H. H. Hanson has expressed this
eloquently in the December, 1968 issue of Chemical
Engineering Progress, "In the mid-20th century, the
engineer has a great deal to say to the modern world.
It is his responsibility to say it. Indeed, no engineer
who conceives his education as self-contained, limited
to a single perspective, and uncommunicative to non-
engineers can meet his obligation to the world of his
lifetime. The simple fact is that unless this generation
produces a mobile, adaptable, intelligent, socially re-
sponsible, and completely altruistic group of engi-
neers, the rest of us are sunk. As a matter of fact,
we will not be sunk; we'll be vaporized."
Sincerely,
Lynn W. Barry
Graduate Student
Electrical Engineering
AWE AND WONDERMENT
To the Editor:
The article in the November Technograph which
Prof. Robert E. Miller chose to criticize in the January
issue was in my opinion one of the most timely, import-
ant and suitably sardonic articles the Technograph
has run this year.
It is indeed a matter of "Awe and Wonderment"
how many engineering professors can devote their
lives to a profession (in this case education) and not
attempt to keep abreast of the current state of man's
knowledge about the subject, if indeed they have ever
read any of the basic works. An appropriate analogy
might be a civil engineer who has not read any results
of research on concrete in the past thirty years.
It is no wonder that such professors frequently
make fools of themselves and that the students who
are required to suffer the consequences of their neg-
ligence occasionally do not display "appropriate
HERE ARE
OF THE
BASIC REASONS WHY
YOU SHOULD TALK TO
SHERWIN-WILLIAMS
Recently we hired nearly 120 chemists, chemical engi-
neers, industrial engineers and mechanical engineers
with BS, MS and PHD'S. We asked them to list the
reasons they chose Sherwin-Williams over the many
companies who also sought to hire them. Here are three
of the six basic reasons they listed.
AQ l%OA SPECIFIC JOB DUTIES & RESPONSI-w^«*# /O BILITIES. Last year, over two-thirds of the
technical people who chose Sherwin-Williams came with us
largely because we offer assignments that are both person-
ally and professionally challenging. And, because we offer
the kind of - and amount of - responsibility people need to
be happy in what they do. Because we are growing so rapidly
in so many directions at once, we do offer assignments with
more challenge and individual responsibility than most any
other company our size.
^C no/ STARTING SALARY. Some people are so
*'" " interested in the opportunities and work
areas of a job that salary is of only casual importance. You
know the kind. Then, to others, salary is more important than
anything else. They'll soon learn. From what we're told,
Sherwin-Williams seems to be in that enviable position of
offering great opportunities and impressive starting salaries.
When technical people compared, they chose us. Sort of tells
you something, doesn't it?
I%fi i%0/ IMPRESSION MADE BY DEPARTMENT;#Oa9 /O OF YOUR PROFESSIONAL INTEREST. Last
year people just like you put a gimlet eye to the professional
stature of our departments in which they were interested.
They checked the qualifications of our department heads and
the calibre of the people with whom they'd work. They
checked the facilities, too. Better than half of those who
came with us say a major reason for their decision was their
impression of what they saw. Class.
The three other basic reasons why people just like you joined
us are our training opportunities, opportunities for advance-
ment and choice of location. We'll detail those in our next
ad in this magazine. Watch for it. If you simply can't wait,
contact:
Stewart Potter, Supervisor
College Relations
The Sherwin-Williams Co.
101 Prospect Avtnut, Cleveland, Ohio 44101
Coatinfs, Color, CheniuU An Equal Opportunity Employer
respect." This may be just another example of "social
responsibility" as defined in the College of Engineer-
ing, but I would hope not.
Certainly the more conscientious faculty members
encourage the Technograph to continue the practice
it has started of disinfecting the polluted atmosphere
of educational philosophy in the College of Engineer-
ing.
Stuart Umpleby, ME '67
A SHOT IN THE DARK
Gentlemen:
Having suffered through the electrical engineering
curriculum, I now feel myself in the position to rec-
ommend two revisions that would greatly improve it:
1) The program is unnecessarily protracted by courses
of little value to undergraduates. I suggest that the
following courses not be required of E.E. students:
Physics 107 & 383, ME 202, MET 384
2) The curriculum is oriented too strongly toward the-
ory. I suggest as an immediate improvement that
credit for lab courses be increased and that routine
observations and classical experiments be replaced
by practical problems.
Flexibility in course substitutio7i is perhaps the an-
swer to meeting your academic desires without
infringing upon the academic desires of other students.
A flexible substitution policy would allow you to spetid
more time in the laboratory and more time doing
course work of your choice.
Any student can file a petition to change his cur-
riculum requirements andfar more students should be
encouraged to do so. However, the petitioning system
is in need ofgross revision, a conclusion derived from a
recent investigation conducted by the Technograph
staff. The recommendations resulting from this inves-
tigation are discussed in the PULSE article in this
issue. — ed.
lEBURG.
The Seeburg Corporation is a diversified, multi-division com-
pany in the Music, Entertainment, and Vending markets. Product
lines include deluxe Radio- Phonograph Consoles, Coin Phono-
graph, Background Music Systems, Musical Instruments, Elec-
tronic Organs, Hearing Aids, Audiometers, Fresh-Brewing Coffee
Venders. Post-mix Cold Drink Venders (with ice). Bottle & Can
Soft Drink Venders. Cigarette Venders, Candy and Pastry Venders
and a host of accessories for each line Research, Design, and
Development activities continually improve existing product
lines and develops new product for corporate diversification.
All Engineering activities at Seeburg are Systems Oriented,
with Engineering Project groups assigned to each product line.
This permits each Engineer to become aware of all factors which
should influence product characteristics. Communication t)etween
groups and personnel transfers between various product groups
develops versatility in the individual. This is a great asset
enhancing the long-term success of the engineer.
OPPORTUNITIES
The Seeburg Corporation's engineering program requires the
services of mechanical, electro-mechanical, and electronics
engineers at all levels as well as mechanical designers, drafts-
men and (more support personnel. Positions are usually available
in one or more of these categories.
Because of the diversification of Seeburg's product line, many
Interesting and challenging problems are encountered in the
fields of audio electronics, audio transducers, electro-mechanical
logic, electronic logic, intricate electro-mechanical and mech-
anical mechanisms, hydraulics, thermodynamics, refrigeration
and vibration. This presents an opportunity for engineers to
broaden their education and experience.
Seeburg's growth rate coupled with the policy of "promotion
from within" offers a splendid opportunity for advancement and
growth with the Company. Historically, men in key positions in
the engineering department at Seeburg have advanced from lower
level engineering positions at Seeburg.
Summer employment opportunities are available for mech-
anical, electroical or electronic engineering students.
SPECIAL FEATURES AND ATTRACTIONS
Seeburg maintains a technical library containing over 3.000
volumes covering a broad field of technical subjects, and in
addition, is a Contributing Industrial Member of The John Crerar
Library.
The Chicago area has several top ranking universities which
offer a wide variety of under-graduate and graduate technical
courses in both day and night classes. Seeburg's tuition subsidy
program encourages graduate study without financial drain. All
national techanical societies have chapters which conduct
regularly scheduled meetings enabling interested persons to keep
abreast of new technology.
ILLINOIS
FOR MORE INFORMATION WRITE:
lEBURG.
Mr. Leonard Panel 1
1
The Seeburg Corporation
1500 N. Dayton Street
Chicago, Illinois 60622
An mini in Munich
by Stuart R. Hemphill
The usual questions, problems, and anxiety that
afflict a visitor in a foreign land were there to greet
me when I got off the plane in Munich one rainy day
last September. First, my baggage had not made the
transfer in London and was not on the same plane I
flew in on. Second, I was listening to the conversation
around me and thinking how worthless three semes-
ters of German two years ago are. "Willkommen in
Mucher," said the sign near the customs check. After
much mental fumbling, I finally came up with a heavily
accented "Danke Schbn."
Later, in my new room, as I was planning how I
could live three weeks in the same clothes and with-
out a toothbrush, I grabbed the catalog of the
Technische Hochshule and thumbed it for inspiration.
After surveying the various fields of study offered,
I decided that any school where you can study brew-
ing for eight semesters cannot be all bad.
Every so often a German will ask me why I am here.
The stock answer (I usually overlook the fact that he
might be hinting I should leave) that I am here to
study electrical engineering conceals the fact that
here, even more than in Champaign-Urbana, a great
deal of essential learning goes on outside the class-
room. In our homeland most of us work out a routine,
a path of least resistance, which ends up being a rut,
insulating us on all sides with things we take for
granted. Being transplanted into a totally new
environment forces us to examine our given premises
through comparison with new ideas and attitudes. The
following is a collection of presumptuous generaliza-
tions based on limited observation, such comparisons,
and prejudgement. Never send an engineer to do the
work of a sociologist.
To understand the habits and attitudes of the stu-
dent in Munich, we must consider his background.
First, chances are good that he is a Bavarian, which,
if you ask a Bavarian, is not really the same as being a
German. Putting you in the geographical picture:
Bavaria (capital — Munich) is the southeastern corner
of the Federal Republic of Germany and contains
probably the most beautiful mountain and forest areas
in the country. Being sovereign and superior, the
Bavarians jovially lump the other ten German states
together under the name Prussia and ignore them.
Bavarians are very friendly people who wear leder-
hosen and drink much beer. Their history is tinged
with patriotism to the point of political radicalism,
the outstanding example being Hitler, who had his
first oratorical success in the beer halls of Munich.
Today the connection between Biergemutlichkeit and
Nazism is hard to make, but masses of mimeographed
handouts and student strikes and demonstrations last
summer manifest a taste for political involvement.
Academically speaking, German students must meet
only one entrance requirement for any university or
Hochschule in Germany — successful completion of the
Abitur, the final examinations at the Gymnasium.
Since the Gymnasium (roughly corresponding to our
high school) gives a broad liberal education, the uni-
versity study plans, most of which last eight semes-
ters, are specialized and include very few electives.
The testing set-up is particularly appealing: hourlies
are virtually nonexistent; semester examinations
are rare; both are voluntary, pass-fail, and have no
influence on final grades. The only required tests are
cumulatives after four semesters and at the end of the
period of study. In addition to the written and oral
final exams, students in technical fields must do a
Diplomarbeit, a six-month research project with a
paper.
Since the Gymnasium study is normally completed
at the age of nineteen, and most male students must
do eighteen months' military service immediately
thereafter, the average student here is somewhat
older. As a result he seems to be more dedicated to
his field of study and in less of a hurry. The problem
of freshman adjustment is not as acute, and greater
maturity reduces wandering from college to college
and major to major.
A particularly German pheonomen on is the comple-
tion of two completely diverse degrees. A student down
the hall earned a degree in theology four years ago,
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then started over again with law, which he is finishing
up this semester. I heard of another student who
earned a medical degree and then one in physics.
Such cases, plus the fact that most students (all tech-
nical students) must complete the six-month scientific
project, make the German student appear to be more
of an intellectual than his American counterpart.
The examination procedures have a dramatic effect
on the attitude of the students. The only required
tests are cumulatives after four semesters and at the
end of the period of study. In addition to the written
and oral final exams, students in technical fields must
do a Diplomarheit, a six-month research project with
a paper. Studying during the three semesters when
exams are not imminent is relatively light, consisting
mainly of reading books or lecture notes. Since the
homework problems are completely voluntary, less
than ten per cent of the students hand in the assign-
ments. Studying before the big exams is intensive and
may last several weeks.
The dorm has advantages not yet offered in the Uni-
versity of Illinois residence halls. On a clear day one
can see the Bavarian Alps from my ninth floor window
(somewhat more appealing than the South Farms),
and, should such a glorious view cause thirst, there is
a refrigerator full of Munich's most famous product
just down the hall. This liberal attitude is further
evidenced by the beer side by side with the coke and
coffee in the TH canteen automats. In the basement of
the dorm is Charly's Tanzbar for weekend relief of the
tensions and frustrations of student life.
Hours and room visitation are items long since re-
moved from the agenda. A few token rules still exist
but are never enforced. A girl I know lives in a dorm
operated by nuns where things are reputedly less
liberal, but the /?? loco parentis concept has never
been a part of university policy. Apartments or private
rooms are the rule, while dormitories, all totallv inde-
pendent of university control, are the exception. This
destroys the idea of a campus as we know it, but this
loss is more than compensated for by the gain in
freedom.
Returning to the rigors of study, it should be men-
tioned that classes, usually in the form of lectures,
vary from professor to professor and are of approx-
imately the same quality as at the University of Illinois
(opinions as to the meaning of the previous state-
ment may differ). Some last forty-five minutes, while
others are ninety minute marathons without a break.
There is a very little interaction between the pro-
fessor and the students, mainly because the groups
are too large for free discussions. However, even in
classes of thirty or less, questions or comments are
less common than paper airplanes in the big lecture
halls.
Most courses have one hour a week dedicated to the
"discussion" of homework problems. At this time the
assistant professor races through three or four hours
worth of work in forty-five minutes, while the students
copy madly from the blackboard. The problems are
not always directly coordinated with the lectures and
are often not particularly suited to learning. By this
I mean that they may be unduely involved or depend
on some small trick, whereas a couple of simple,
straightforward problems could demonstrate the point
far better.
It was refreshing to find that the almighty GPA has
no followers here. Since grades are given only at the
two exam periods, there is no opportunity to keep
running totals on your GPA like a stock market report.
This discovery made me think back to a comment I
once heard from a foreign student of the unfriend-
liness of scholastic competition at the University of
Illinois. He said that people were hesitant to share
notes and homework problems, because their only
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concern was that they end up on top of the heap. That
someone else (maybe even they themselves) learned
something from class notes or problem sets was con-
sidered only in the light of this ultimate goal. By con-
trast, cooperating in studying, even for final exams,
is quite common here. The students compete against
the exams, not against each other.
Another novel aspect of the German technical study
is a work period, called the Praktikum. To qualify for
the preliminary examinations after four semesters, a
student must have thirteen weeks of work and train-
ing in a factory, where he learns such skills as metal
working, welding, and reading blueprints. The pur-
pose is not to build the strong character and class
consciousness so necessary for every Party member
(as chairman Mao would want iti, but rather to intro-
duce the student to some of the basic problems in-
volved in the design and production of an item. Before
the final exams another thirteen weeks of practical
experience, preferably as a junior engineer in the
student's chosen field of study, is required. Although
wages are on the lower half of the slave scale, the
Praktikum is an excellent opportunity for the student
to become familiar with his future vocation and to
decide early whether or not he likes it.
The first day of classes I understood very little, so
I dedicated it to learning the ground rules of lecture
listening. The first discovery was that the students
indicated the start and finish of the lecture by rapping
their knuckles on desks, with the volume and intensity
adjusted to the popularity of the professor and his
performance. Additional rapping may be inserted in
acknowledgement of especially humorous remarks or
announcements concerning the cancellation of lec-
tures. Disapproval, on the other hand, is expressed
(perhaps more frequently) by hissing. Talking rather
loudly with friends during the lecture is permitted.
even considered good style, as are arriving after the
start of the lecture of leaving before it is over.
The German student enjoys a unique position in
society in several respects. First, he is recognized as a
vital, if volatile, political force, and has been recog-
nized as such for a number of years. This role is slowly
being granted the U.S. student through such incidents
as Berkeley and Columbia, but the situation is not
quite the same. In Germany the students are a smaller
percentage and, therefore, more precious in terms of
their promise for the future. The general image of the
student here is not the wild-eyed son who grabs his
father's money and car, then runs off to college to
have a good time or carry signs in protest marches.
The German student is stereotyped rather as the
thin, struggling genius who lives in a garret. Although
a glance at the sprinkling of Porches parked near the
University shows that this image is becoming out-
dated, scholarships (if small) are common and the
traditional student discount will get you into the best
theater, opera, and concerts for a pittance.
The number of foreign students studying in
Germany is astounding. From Indonesia to Rhodesia
they come to sample learning in a country which has
produced geniuses in practically every field. I began
to wonder just where I was when the first three stu-
dents I met were from Haiti, Czechoslovakia, and
Afghanistan. Particularly noticeable are the refugees
from Eastern European countries, such as Rumania
and Czechoslovakia, most of whom have faced a diffi-
cult and irreversible decision in leaving.
The West German government is very eager to
acquaint foreign students with the problem of the two
Germanys and the confrontation of two world systems
which has arisen through the division of Berlin. To
this end they organize week-long trips, including
speakers and sightseeing tours, which, as I found out,
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can be tremendous learning experiences.
On the evening of our first day in Berlin we visited
the Wall at twilight, when the grayness of its concrete
block seems to be creeping over the entire landscape.
The wooden watchtowers, the rolls of barbed wire,
and the lines of tank traps bounding the mined death
strips still ache in my memory.
The Wall, however, has some holes in it. We slipped
through one of them, called Checkpoint Charlie, for a
bus tour of East Berlin, guided by a lady who pleas-
antly spoke of the West German chancellor as a Nazi
while she showed us the sights. That evening we re-
crossed the border into East Berlin to see a Bertolt
Brecht play performed by the Berliner Ensemble.
After the performance the two French girls who were
with us grabbed two East German males, who just
happened to be electrical engineering students, and
the six of us sat down to work out our systems' dif-
ferences over a beer.
I suppose we each wanted to ask the other side if
they felt oppressed by their system, but it never quite
came to that. We exchanged definitions of freedom,
exploitation, and democracy, but no one was saved.
Instead we agreed to meet the following day to take
a closer look at East Berlin (and each other). Most of
the next day we walked through drab streets, visit-
ing a classical museum, Marx-Engels Square, a
Christmas market, and an exhibit on Vietnam which
made me think twice about the color of my passport.
The idea and experience exchange continued through-
out the day, growing ever less political. At sundown
we said a very strange good-by —maybe because it
was more final than most, in spite of the promises to
write and the ever present "Auf Wiedersehen" — and
reverted to capitalism.
Several of my professors have commented on
American technical skills. They laugh about the way
American firms throw research money around, but
they admit that the large expenditures are one reason
for success. One of my professors claims that higher
salaries and a stricter pay-for-performance-let-the-
lazy-leave policy is also responsible. In addition he
finds the American education system better but does
not explain exactly why. This professor travels a good
deal and has ample opportunity to compare, but, even
for others whose experience is more limited, it is hard
to spend a Christmas vacation watching the spectacu-
lar results of one of the greatest technical efforts of
all time, without looking for some reasons why Amer-
ican research and development dominate the Western
technical scene.
In a sense the character of German education re-
flects the system building tendency found in the
German philosophers. The emphasis is on theory, a
rigorous mathematical basis, and a familiarity with
norms. That a professor may briefly outline his lecture
before he starts, seeking to relate his material to gen-
eral categories, shows the stress placed on logical
development. This idea of a summarizing and relating
overviews is typically German and quite mentally
satisfying. It helps the student to see where he has
been and where he is going in his four years. Somehow
the daily work is more justified by the realization that
it fits into the broad structure of a continous body of
knowledge.
The emphasis on theory has both advantages and
disadvantages. It may be justified in terms of the
rapid pace of technology; the technological specialist
finds his education growing obsolete, while the
theorist can (theoretically) always interpret and un-
derstand new developments in terms of the general
laws and equations. On the other hand, pure system-
atics and theory may emphasize abstraction so heavily
that concern for practical details may appear trivial.
Like other European educational systems, the German
universities are both blessed and burdened with the
tradition of an age when education was not tailored
for the massed nor so directly involved with the build-
ing of social and economic systems. Administration,
teaching methods, and even the ideas of academic free-
dom and autonomy are being re-examined, with stress
for change being applied by both students and pro-
fessors.
In conclusion I would like to tell you about Charly.
Charly must be twenty-five or twenty-six years old
— which is not really that exceptional for a student
here — but Charly has been working toward a civil
engineering degree for some twelve semesters now.
It seems that he applied his time and construction
knowledge building the basement bar which bears his
name instead of to his exams. Every Saturday he, his
moustache, and his girl friend play bartender, host,
and hostess to crowds which overpower the ventilat-
ing system. Four months ago I thought Charly was
just a good-natured but directionless eternal student;
but then I realized why he was sticking around.
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What company was responsible for the
following engineering innovations?
The transistor
Radio astronomy
Negative feedback_
High Fi and Stereo_
Synthetic crystals,
TV transmission
Magnetic tape
Sound motion pictures.
Microwave relay
Electronic switching.
The solar battery
Telstar
The reason we give this "test" is because
the answer to all of the questions is:
the Bell System. And because, if the
thought of working for us ever crosses
your mind, we wanted you to know what
kind of company you'd be in.
Be sure to see your Bell System recruit-
ing team when they visit your campus.
Or ask your Placement Director for the
name of the Bell System recruiter at the
local Bell Telephone Company, an equal
opportunity employer.
We hope the above final can be the start
of something great.

some decisions
are reiativeiy unimportant.
Where you put
your engineering taient to work
is not.
As you contemplate one of the most important decisions of your life,
we invite you to consider a career at Pratt & Whitney Aircraft. Here,
you will find wide-open opportunities for professional growth with a
company that enjoys an enviable record of stability in the dynamic
atmosphere of aerospace technology.
We select our engineers and scientists carefully. Motivate them well.
Give them the equipment and facilities only a leader can provide. Offer
them company-paid, graduate-education opportunities. Encourage
them to push into fields that have not been explored before. Keep them
reaching for a little bit more responsibility than they can manage.
Reward them well when they do manage it.
And your decision is made easier, thanks to the wide range of talents
required. Your degree can be a B.S., M.S., or Ph.D. in: MECHANICAL
• AERONAUTICAL • ELECTRICAL • CHEMICAL • CIVIL • MARINE •
INDUSTRIAL ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY
• MATERIALS SCIENCE • CERAMICS • MATHEMATICS • STATISTICS
• COMPUTER SCIENCE • ENGINEERING SCIENCE • ENGINEERING
MECHANICS.
Consult your college placement officer—or write Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford,
Connecticut 06108.
Pratt & Whitney Rircraft o™o.....y.
EAST HARTFORD AND MIDDLETOWN. CONNECTICUT **
C0RP0RAT10^
,
WEST PALM BEACH, FLORIDA
UKETO POKE HOLES
IN ENGINEERING THEORIES?
We're looking for M.E.'s, E.E.'s, and I.E.'s who will come
up with something better — like our automatically con-
trolled circuit that monitors the speed of machinery with
800 electronic "pecks" per second.
All kindsofchallengesare waiting foryou in hydraulics,
pneumatics, mechanics, electromechanics, thermody-
namics, electronics, fluidics, automated production tech-
niques, instrumentation and controls, manufacturing
processes, and materials handling systems.
Eaton Yale &Towne manufactures and markets 3,000
products for all kinds of businesses and industries. We're
regularly developing new products and processes at 92
plants in 45 cities, 17 states, and 18 nations.
Our rapid growth has created a wide variety of open-
ings for engineers in research, product engineering, man-
ufacturing engineering, and sales/service engineering.
Check your placement office for an intervie\A/
date or send your resume to Richard S. Potter,
Director of Management
and Technical Recruitment.
EATON
YALE eTOWNE
100 EBIEVIEW PLAZA • CLEVELAND.OHIO 44114
A NEED FOR
CREATIVE ENGINEERING
Is UNDERSTANDING your thing ?
PULSE will help point out doors you can open.
y/- %ys7N
AUX BARRICADES!
For the many who have called and written in, be it
forthwith known that Engineering Council is alive
and well, dwelling in the elevator shaft at McKinley
Hospital. The learned sages have, consented to con-
verse with the people they claim to represent — that's
you guys. Beginning March 30th a member of Engi-
neering Council will be answering the PULSE phone
from 7:00-10:30 P.M. Sunday through Thursday.
They will be prepared to answer the sort of question
that PULSE has been encouraging, i.e. the inside story
on survival in the maze-like bureaucratic conspiracy
directing our College and your life (for example of
typical questions and answers take a look at back
copies of TECHNOGRAPH, extra copies of which can
be secured for a pittance at 302 Engineering Hall.).
In addition, they are "anxious" to hear questions
about Council —what it is, what it does, what it doesn't
do and what you think it should do. We'd also like to
get some feedback on just what bugs engineering stu-
dents.
CRANK CALLS ARE ENCOURAGED so this con-
stitutes a splendid opportunity for all you horny engi-
neers to say your thing.
The number is still 333-3558.
The College of Engineering realizes that occasional-
ly a student will benefit by substituting one course
for another. A mechanism by which a non-honors stu-
dent can gain approval for a substitution to the per-
scribed course of study exists in the form of standing
petitioning committees in each department.
A petition is submitted to the respective depart-
mental petitioning committee formed by faculty mem-
bers of the department. There are no student mem-
bers. The decision is made in private session, and
passed on to Dean Wakeland who is chairman of the
Students Records and Petitions Committee for the en-
tire College. This committee will receive the deci-
sion and if they agree with the departmental decision
forward the results to the student involved. For the
mass of the petitions reviewed Dean Wakeland will
in his capacity as chairman of the College committee
speak as an individual for the committee. If Dean
Wakeland and the rest of the College level committee
disagree with the action taken by the department,
both groups will meet and discuss the matter until a
concensus is reached. The only possible flaw is the
degree of personal freedom that Dean Wakeland can
exercise by speaking for the College level committee.
Specific details of the procedure vary greatly between
departments.
Superficially this would seem a very straight for-
ward and equitable procedure. Alas, this is not the
case. The crux of the entire process rests with the
flexibility of the faculty committee in the department.
In some departments petitioning boards feel a per-
verse duty to deny approval to as many petitions as
they possibly dai'e. Because conservative engineering
students have failed to unite with themselves in at-
tempts to alter the establishment, they approach the
committee individually, thus being shot down one at
a time.
Martin Potts, assisted by the Pulse office, petitioned
to substitute Accountancy 201 for M.E. 186, after con-
siderable research, the petition was approved. From
this adventure in the monolith, lessons were learned
and proposals prepared.
The chairman of the department petitioning board
consulted several faculty members. The polling was
fairly inconclusive until the instructor of the course
was consulted. He decided that if the student didn't
want to take the course he didn't want the guy around.
As the matter was resolved. Potts will be able to take
accounting.
From the adventure with the monolith, morals can
be drawn and indicated action seen.
1. In the future petitioning cases, the board should
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state in writing why the petition was denied, giving
the voting — including names.
2. Lists of membership on all standing committees
should be published. The PULSE office will attempt
to collect this information.
3. There should be student members on each com-
mittee.
4. Workable guidelines for deviating from the pre-
scribed programs should be developed and publicly
stated and a formal procedure should be developed
and publicized.
5. The student should have the right to appear be-
fore the committee.
6. The decision should be made in the student's
presence not in a closed session.
7. These hearings should be open to the public.
8. The student should have the right to a counselor
who is present during the hearing. This counselor
could be any other student or faculty member who
has had prior experience with the petitioning commit-
tee. The counselor has the right to speak for the stu-
dent if it is his wish. The PULSE staff will be avail-
able for such counseling either prior to the hearing
or during the hearing if it is the student's desire.
9. If a student has three professors of any rank in
his department support his petition either by physical
presence at the hearing or by written statement, the
board should automatically approve the petition. The
PULSE office would help an individual recruit such
support for his petition.
10. A centralized information center on procedures
involved in petitioning including examples of success-
ful petitions. Clearly a file for each department's peti-
tioning board giving example of successful petitions
would be an invaluable aid. The PULSE office plans
to prepare such a file.
It is our hope to assist in implementing these pro-
posals. However, there is a rub. It's people. All this
takes time. If the PULSE program is going to expand
and prosper it's going to need help. Nobody in the Col-
lege gives a damn about anything or anyone except
their GPA. Most will ignore the request for help un-
til they run afoul of their petitioning board and then
wonder why all this material isn't readily available
in neatly wrapped packages. Help is needed. This is
your College. You're investing four very important
years of your life into it. It behooves you to make it
the best possible.
Another point: Student's aren't the only people in
the College. Faculty members are a vital component
as well, and, accordingly, we are anxious for faculty
members to join us in the PULSE program.
Chicago Rawhide is "Un-Rawhide'
or
Engineering by EDP
C/R's EDP system is a fascinating "bonus" to engineering.
Because of its blinding speed in calculations, C/R engineers can
quickly analyze and characterize geometrically what is a "good"
seal and what is not. Currently, engineers are studying radial
load generation. By computerizing multiple variables, traditional
design assumptions are falling. Turning computer theory into practicalities now permits ideal radial loads
for specific applications.
Available computers do not have the software for this type of problem solving. C/R engineers are creating
this capability as they go. We need engineers to operate in our challenging environment. Contact Phil
Randall, our Employment Representative.
SHAFT SEALS
1^^ CHICAGO RA>A/HIDE MANUFACTURING COMPANY
900 N, State Street, Elgin. Ill, 60120 • Offices in principal US, cilies and Bianlfoid, Ont.
"I didn't spend
four years in
college just to
work as a clerk!'
Then come to work at IH.
We'll listen to you. And give you a
chance to stand on your own two feet.
Right from the start.
You see, we believe your point of view
is just as important as ours.
We want new ways to do things. Better ways.
And this calls for fresh ideas.
That's why you'll have to be a thinker.
An innovator. A guy who has the guts to
stand up for what he thinks is right.
You show us your stuff,
we'll give you the freedom to swing.
You'll find plenty
of action in motor trucks, farm equipment,
construction equipment and steelmaking.
And the faster you prove yourself, the quicker
you'll move up. Without a lot of red tape.
Get the picture? Now why not get into the act.
Talk to your campus placement officer
about us. He'll give you the word on the good
jobs we have in engineering, accounting,
production management and sales.
Because the way we look at it, if we give you a
good job you'll want to stick with us.
And that's exactly what we have in mind.
INTERNATIONAL HARVESTER
IH research engineers siucly fraclure (see circle enlarge-
menl) of high strength steel in electron microscope. Scope
has magnification potential of 5 million limes.
OR
THE RAW FISH KID TELLS ALL
by Ralph L. Buller
Hail ! Hail ! Fair engineer, you are about to hear the
civilian equivalent of a good war story.
Once upon a time there was a lowly P.F.C. and
some idiot in the Pentagon decided to send him to
Okinawa for two years to shore up that particular
portion of freedom's frontier. Whether or not freedom
made any great leap forward during this tenure, only
dogged scholarship in the ages ahead will tell. How-
ever, during this period our friend learned to speak a
little Japanese, to eat raw fish, to use chopsticks with
skill and grace, to bow and generally absorbed a little
bit about all sorts of things that add together to make
up the Orient. Like all good things, this noble tour of
duty ended and the subject of our discussion was
blessed in being able to become a student of the Uni-
versity of Illinois enrolled in the Civil Engineering
curriculum.
Here he started to learn about concrete, soil, beams
that bend and all the kinds of things that are supposed
to make a regular human being into a civil engineer.
To save his soul and also get a few credits, this crea-
ture of the Big U. took some courses in Asian history
and Japanese language.
One day a little over a year ago, this fine lad was
sitting in a barber's chair getting his monthly hair-
cut. At this particular moment in history, he had been
searching for some way to continue his study of Japan-
ese and also get some practical experience in the field
of his choice.
Well, before the excitement builds up too high, I
will simply say he saw an advertisement in the Daily
mini for an organization called lAESTE (International
Association for the Exchange of Students for Techni-
cal Experience!. He gasped and chortled to the aston-
ished barber, "Gee Whiz — Hot Dog, my salvation has
arrived" (Naturally you may well ask after reading
the preceeding sentence with its two raw red exple-
tives, "Had this cat been in the American Army?").
Anyway, during the following week he attended an
lAESTE Meeting where a big cheese from New York
gave the real skinny on the work-exchange situation;
then the Pride of the Engineering campus, our crew
cut wonder. Dean Wakeland, also spoke, encourag-
ing the Elini engineer. The gist of the gathering was
that lAESTE would try to find a position in the stu-
dent's field in the country of his choice, at a salary
adequate at least for survival. The one drawback was
that the adventurer would have to pay his own travel
expenses.
After making application and waiting for due proc-
ess he finally received a tentative job offer from Yoki-
gawa Bridge Works Ltd, in Osaka, Japan who wanted
a civil engineering student. Having had no courses in
steel design, not knowing a girder from a truss and
having never even been interested in bridges before,
our friend with the wanderer's heart decided that
this was the offer of a lifetime. Putting it frankly,
at this point in time he probably would have accepted
a job as a towel boy in a bath house if that institution
had been located in Japan. With trembling limb and
beating heart he finally left his hometown in mid-
June off to the adventure of his young life.
The job was to run from July 1 to Sept. 1 so he had
time for stops in L.A., Hawaii (wow!) and finally land-
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ins in Tokyo. Checking in with the Japanese lAESTE
Office at Waseda University, he proceeded to wind his
way south. Having about 10 days before having to
start work, he took an inter-island boat to Okinawa to
see his Okinawan friends from GI days. There he found
a story typical of Asia in the last twenty years. Here
was one country getting prosperous from another
country's woes. Okinawa was thriving from the Amer-
ican military expenditures for Vietnam and even had
traffic jams. His old friends were still as warm and
generous as they had always been and the island still
retained for him its same old allure.
Returning to begin work in Osaka, he went to the
bridge company along with his fellow trainees, a
Swede and a Britisher. The Swede was later to join
another company for the duration but the Limey and
the American were to last together until the end.
The Englishman, Andrew Percival Napier of the Uni-
versity of London was quite a nice chap who made out
like a Chinese bandit living off the countryside in
spite of not speaking Japanese. Lord Percival, as he
shall be called, approached the Japanese politely, and
they responded very well to his way. At the factory
there was no one who could really speak English, so
our Fighting Illini had to fight through the summer
using his Japanese.
The factory was the Osaka branch of the Tokyo
based parent company. The plant was located on a sea-
side industrial park recently dredged out of Osaka
Bay and was quite modern and well planned. Here
bridges, towers, and structural steel for buildings
were fabricated. The .students' supervisor, Mr. Jiro
Deguchi, was a very kind person who not only institu-
ted a fine training program, but during the course of
the summer gave his own time to entertain and guide
his charges. The factory employed approximately 400
people and worked a 7 hour day, 6 day week. Typical
of Japan, the company owned its own apartment build-
ings in which the married employees could live. It
also maintained a dormitory for unmarried men, the
name of which when translated from Japanese yielded
"Celibate Person's Lodging". Here Lord Percival and
our Illini were billeted quite comfortably. They ate
breakfast and dinner at the dorm and lunch at the
factory's dining hall. In addition to room and board
plus free railroad passes for riding to work, our men
were paid $55.00 per month. This sum seems quite
paltry but it compared with what a Japanese college
student would be paid for doing the same work. The
diet was much rice, some eggs, cooked fish, soup of
various types, and plenty of tea. The people at the
dormitory had offered to furnish bread, but both our
man and Lord Percival declined, saying they wanted
to live in "the Japanese Way". The training program
as arranged had the foreigners working in the draw-
ing loft for three weeks and in the steel marking shop,
the welding shop, and the temporary set up yard for
a week apiece. The three additional weeks were spent
writing reports on what they had done and attending
the five day sojourn, lAESTE Days near Mt. Fuji,
sponsored by the Japanese lAESTE committee. Now
it must be said that our friend thought he was pretty
familiar with the Far East, but rapidly he found that
being a GI able to go back to the womb of the Amer-
ican military after a day's (or night's) adventure was
quite different from being socked right in the middle
of Japan land, eating rice and more rice, week after
week.
Our friend came to realize that although his techni-
cal background was necessary for him to be able to do
the job and assimilate the technology he was exposed
to, the exploit was really much more a cultural exper-
ience. It seemed that the most important things were
meeting and observing the people, watching their
habits, catching their differences and then thinking
about the whole scene. For our friend, the Japanese
people he met at the university and the things he had
discussed with them over beer at "The House of Chin"
seemed to prepare him for the jaunt more than any-
thing else he had done.
At the aforementioned "lAESTE DAYS", the man
from Illinois had a chance to meet most of the other
lAESTE trainees. There were over 60 in Japan this
last summer; aside from a few Taiwan Chinese and
our American, all the rest were Western Europeans.
These trainees were fine people, interesting and in-
terested (actually don't the two go together?). Pres-
ent at the Japanese Lodge where the meeting was
held were also an equal number of Japanese students.
The interaction between the Westerners in mass
and the Japanese was quite fascinating to watch. The
free and easy ways of the West contrasted clearly with
the more disciplined, dutiful manners of the Japan-
ese, especially in the context of an organized meet-
ing. Be that as it was, each side learned a little better
what they would have to put up with from the other in
the years to come.
As fall approached, our proud Illini was woefully
short of money, so with a tear in his eye and a sad
sayonara he returned to the land of peace and freedom.
Epilogue
Out of habit or from sheer madness, on the evening
of his first day back, our voyageur went to a Japanese
restaurant in Chicago for a little raw fish.
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campus action
edited by Charles Ludmer
CHARLIE'S NOTES
Photos bv Charlie
On the familial scene is a new
addition to the Radziminski family.
Professor Radziminski is advisor to
Engineering Council and announced
the birth at the last meeting. Even
I got a cigar. The new addition is a
boy, the first for the family, and we
soon expect to see him walking the
halls of our beloved university.
Engineering Council recently
appointed Paul Rapp as its Com-
munications Chairman. One of the
duties of this position (the primary
duty since it was created for the
purpose) is to implement and
supervise the expanded activities
of the PULSE Program (q.v.).
Briefly, Engineering Council staf-
fers will spend time in the Tech-
nograph office in the evenings to
answer any and all questions. In
the light of the present response to
the program, many more people
ought to be encouraged to par-
ticiapate since there will now be a
specific time of the evening,
Sunday through Thursday, during
which inquiries may be made.
St. Pat's Ball was cancelled. This
gala annual event which never
fails to cost more money than it
brings in was eliminated in the
face of the overwhelming pop-
ularity of the Supremes who were
scheduled to appear on the same
night and who had sold out the
Assembly Hall. We regret the
passing of this bacchanale, but we
applaud the fortitude and wisdom
of Engineering Council for its
action.
One of our writers has grad-
uated. He is not only to be com-
mended for his achievement —
most of our writers leave by other
means —but also to be commended
for joining the Peace Corps. He is
presently in training in Puerto
Rico to perform his actual service
in Honduras. We should be
receiving some interesting copy
from him in the future.
CURTAIN CALL
For the information of all those
who haven't yet noticed, Dean
William L. Everitt has retired.
FarmHouse Fraternity noticed and
honored the Dean Emeritus at a
reception held at their house on
Sunday, February 23. The purpose
of the reception was to present to
Dean Everitt a stutue of himself
doing a headstand. The statue
made of epoxy cement and carved
by Mr. C. Warner Sandell, an
art instructor at Franklin Junior
High School, was financed jointly
by donations from engineering
students and the College of Engi-
neering.
The statue, about fifteen inches
tall, is mounted on a reflecting base
of black plastic which gives a right-
( hii mon time.
From left: Statue, Everitt.
side-up view of the Dean as he is
normally seen. At the reception,
the Dean made several attempts
to imitate the pose of the statue.
While coming close, he never quite
made it, and he explained that,
had he known about the staute,
he would have practiced. Pre-
viously, the Dean Emeritus had
performed his headstand at the
Institute of Electrical and Elec-
tronics Engineers Senior- Faculty
Banquet last year.
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Also making appearances were
dignitaries and wives of dignitaries
from many parts of the University.
These noble personages talked
freely among themselves while
FarmHouse actives tried with
varying success to instigate con-
versations with the few who
weren't talking and with the stu-
dents who showed up. In attend-
ance at the reception at various
times were Assistant Deans
Opperman and Bokenkamp from
the College of Engineering, Dean
Alpert from the Graduate College,
Dean Bently from the College of
Agriculture and Jack W. Peltason,
Chancellor of the University.
The entire reception was plan-
ned and organized by Galen Foat,
a junior in the combined LAS-
Electrical Engineering curriculum.
Galen also supervised the collec-
tion of money in the department
offices on the Engineering
Campus. He and the membership
of FarmHouse Fraternity should
be commended for their help in
organizing this event.
TEACHING
-
MADE SIMPLE
Have you given any thought to
teaching engineering at the uni-
versity level? Or do you plan to
apply for a teaching assistantship
when you go to graduate school?
If your answer is yes to either of
these questions, you may be inter-
ested in a new course being offered
next fall.
The College of Engineering and
Education are cooperating in offer-
ing an undergraduate course in
engineering education. This course
will allow the students —prospec-
tive instructors — to learn and
develop good teaching techniques
before they enter their first class-
room. Students in the course will
learn from professional educators,
teach in a supervised laboratory,
and try their hand at teaching in
their own field under the direction
of a professor from the student's
department.
The course outline looks like this:
I. Organizing, conducting, and
evaluating instruction
A. Introduction to engineering
education
B. Establishing and clarifying
instructional objectives
C. Identifying and organizing
instructional resources
D. Presenting instruction and
directing learning exper-
ences
E. Evaluating instructional
effectiveness
II. Supervised practice in present-
ing instruction and directing
learning experiences
A. Tutorial and small group
situations
B. Teaching/learning proc-
esses in situations involving
normal class size groups
C. Presenting instruction in
group situations
D. Seminar and conference
leadership
III. Internship in engineering
education
A. Assist a clinical professor in
preparing for instruction
B. Assist a clinical professor in
presenting instruction and
directing learning experi-
ence
C. Assist a clinical professor in
evaluating instructional
effectiveness
IV. Post-internship seminar
A. Identify most common
problems experienced dur-
ing the internship
B. Discuss alternatives in
teaching strategy
C. Individual attention to spec-
ial problems
D. Re-capitulation of major el-
ements in the teaching/
learning process
E. Develop a plan for con-
tinued professionalization
The three hour credit course
will be offered under Engineering
Honors 297. Enrollment is not
limited to honor students; anyone
who is thinking of teaching is eli-
gible to enroll. Any questions
about the course may be directed
to Gordon Holze, 333-3005.
Make your
contribution to
a better world
really count . . .
choose a career in
Printing
The modern printer is a member of a
truly extraordinary team of profes-
sionals who combine their talents to
speed the printed word to a world de-
manding knowledge. Printing, now an
almost ten billion dollar industry, is
invaluable to the framework of com-
munications, and is one of mankind's
most important, respected, — and re-
warding — careers.
Engineering has figured prominently
in the growth of Donnelley to its present
position as the world's largest printer.
Few Americans spend a day without
using or enjoying some product of
Donnelley presses. Highly-qualified engi-
neers are becoming increasingly impor-
tant as revolutionary advancement in
the many technologies of printing pile
one on top of the other.
Donnelley growth has been rapid, but
steady, as the company has kept ahead
of the growing demand for more and
more printed products. Engineers of all
types are essential to our continued suc-
cess. Just how important we consider
engineering training is amply demon-
strated by the fact that our President
is an engineer.
Learn how you can become a member
of his forward-looking team of live-wire
engineers. Send your resume to:
Manager, College Relations and
Recruiting
R. R. Donnelley & Sons
Company
2223 Martin Luther King Drive
Chicago, Illinois 60616
"We're
Looking
For
The
Engineers
Engineer"
.
. .the stand up and be
counted guy---
who doesn't tolerate the status quo.
Engineers with imagination, percep-
tion, and the conviction that their
personal achievements will have an
impact on tomorrows technological
advancement.
We're seeking the 'doers', people who
anticipate a variety of absorbing tasks
- and tackle them with contemporary
concepts.
Individuals who reach for opportuni-
ties, and are cognizant that the re-
wards are commensurate with drive
and ability.
If you're this type of Engineer -join
VERSON. You'll be working with just
such people ... in an atmosphere
that fosters creativity, and has pro-
duced innumerable innovations for the
field of metalforming.
The Verson Company has been going
and growing in Illinois since 1919.
Today - we're a multi-national firm,
manufacturing the widest line of Metal-
forming Presses and related equipment
throughout the Free World. Supplying
major industries - Automotive; Ap-
pliance; Container; Aircraft and Aero-
spece; National Defense and others.
Openings are in Mechanical, Electri-
cal, Hydraulic, and Metallurgical
Engineering.
CONTACT:
Mr. Ken Otsuka
Vice President / Engineering
Verson Allsteel Press Company
1355 East 93rd Street.
C/iicago, Illinois 60619
AC 312 734-8200
an equal opportunity employer.
Coordination:
Uganda and Urbana
by Paul Lukitidu
In the past decade or so there
has been a great participation by
the United States in the develop-
ment of emerging countries. Most
of this participation is by contribu-
tions to the education of the young
men and women of the developing
countries who will be tomorrow's
leaders, educators, managers,
engineers, etc.
Most of this education is given to
young people of the developing
countries in American universities
whose educational systems have
been established to meet the needs
of the American people. The needs
of these young countries are surely
different since they are at a dif-
ferent and lower level of develop-
ment. A question therefore arises:
Do these universities offer the
ambitious, young, foreign student
the proper education they need to
cope with the difficulties in the
development of their young
countries? The answer to this
question requires a broad survey
of the universities — what they
offer to the students and how rel-
evant this is to the needs of the
foreign students from developing
countries. If we take the Univer-
sity of Illinois as an example of
American universities, we can
examine it more closely to see how
many of the needs of these foreign
students it meets.
Looking closely to the student
body we see that most of these
foreign students are in engineer-
ing. Every student, foreign or
American, takes the same courses.
So the foreign student ends up,
for example, being very good at
solving problems using sophis-
ticated equipment which he will
not have access to when he goes
back to his own country. He is an
American student trained to cope
with the problems in America but
not with those of his own country.
After returning to his own country
he therefore has to start from
scratch and figure out how to
handle these problems without
using the sophisticated machinery
he used while he was in America.
The young engineer starts out
using nothing of what he learned
to use in college, and it takes him
a good length of time before he
can be a useful engineer. A solu-
tion to this problem would be a
flexible curriculum where the
individual would be able to take
courses which are applicable to his
needs or the needs of his country.
Since the university cannot
know what problems will face
these young people when they go
back to their developing countries,
the first thing to do would be to
set up a system whereby the uni-
versity can get the relevant infor-
mation about the needs of these
countries. The best way to coor-
dinate the college curriculum to
the special needs of foreign stu-
dents is to set up a correspondence
between the university and its
alumni in the developing countries,
whereby each alumnus would
write of his experiences and dif-
ficulties in the field to a university
committee concerned with the
matter. After due consideration
the committee would evaluate the
difficulties and formulate courses
to meet the requirements of the
most common problems en-
countered by alumni from different
developing countries.
A ILLINOIS
M€tmlr€Ml
CORPORATION
-C-LiJ-lr MARK OF QUALITY THROUGHOUT THE WORLD
Founded in 1934, Admiral is a major manufacturer of tele-
visions, radios, stereo, and hi-fidelity equipment, and military
electronic equipment. It is also a large-scale producer of ap-
pliances, including refrigerators, freezers, air conditioners, and
ranges. With headquarter offices in Chicago, and plants in the
Midwest, the company conducts an active business through dis-
tributors on a world-wide scale.
Chicago serves as the location for Admiral's Research &
Development Division for Consumer Electronic Products, the
Color Tube Disision, the Government Electronics Division, and
the Headquarters Offices. There are two other plants in Dixon,
Illinois which manufacture radios, stereo equipment, and black
& white televisions. The Color Television Set plant is in Harvard,
Illinois; Midwest Manufacturing subsidiary for appliances is in
Galesburg, Illinois; and radio and television component part plants
are in McHenry, Illinois. Outside the United States, plants are
maintained in Canada and Mexico.
Admiral is engaged in the design and manufacturer of a wide
selection of home entertainment equipment and appliances. Its
engineers are constantly investigating new techniques to improve
television and radio equipment and standard household appliances.
Challenging opportunities exist with Admiral for engineers
and sceintists who are interested in designing, developing, and
manufacturing electrical and electronic equipment, as well as
color cathode ray tubes.
The following types of technically-trained individuals are
constantly being sought;
• Industrial Management Trainees • Mechanical Engineers
• Electronic Engineers • Physicists
Admiral offers its employees a broad program of fringe benefits,
including major medical coverage, life insurance, a tuition refund
plan to encourage advanced study, holiday pay, profit-sharing,
and a retirement program.
FOR MORE INFORMATION WRITE TO OR CALL TODAY:
Mr. George Schechtel, Admiral Corporation
3800 Cortland, Chicago, Illinois 60747
Phone; (312) 292-2600
An Equal Opportunity Employer — m/
/
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CORPORATION
-MlJ^' MARK OF QUALITY THROUGHOUT THE WORLD
DAMS,
GENERATORS,
POWER
AND LIGHT
Early in April an interviewer
will be on campus who will be dif-
ferent from the ordinary inter-
viewer. He will be looking for
graduate engineers to immediately
do such responsible jobs as major
consulting work. Qualified re-
cruits will enter three months of
intensive training, whereupon they
assume responsibility for all stages
from design through startup of
major construction projects. There
is a rub, however. The interviewer
is seeking recruits for the Peace
Corps.
John Tucker, who recently re-
turned from two years as a con-
sultant in India, describes the
situation: "After three months of
business, language, and cultural
training I left with seventeen
other volunteers for Kerala, South
India. I spent my first four weeks
touring factories, learning to rec-
ognize the common problems of
the industrialist in the district.
Several major ones were obvious.
Sporadic supply of electricity was
one of the most acute. Here when
you turn the switch, the light
comes on. In India when you turn
the switch, you may have to build
a dam, install generators, and then
distribute the power, before the
light comes on. Lack of raw mate-
rials was also a problem. Since
some resources, particularly coal
and iron, where scarce; their cost
was quite high."
Think about it. It will be two
years during which you do nothing
to build up a personal equity. You
just might however, get more ex-
perience in carrying a project
through on your own than you
could anywhere else. Talk it over
with the Peace Corps recruiter in
April.
^\
\
'1 never feel like a rookie"
"Sure I'm new at B&W, but I've been too busy to
think about that. I've been working in my field all
along, and the training sort of blends right in."
If Randy Trost sounds like a B&W booster, you
should hear what his supervisor says about him.
We're looking for aggressive, talented young engi-
neers like Randy. We want you if you want significant
responsibility from the start. In fact, we need more
engineers than ever before. That's because we're grow-
ing faster. Sales were §625 million in 1967. Up almost
12 per cent.
That's how it's been from the beginning. We started
Randy Trost. Wisconsin 67
out making steam generation equipment. That led to
atomic power stations, nuclear marine propulsion
equipment, refractories, specialty steel, machine tools,
computers, and closed-circuit TV. (And we still make
the best boiler in America.)
If you'd like to talk with Randy Trost about B&W,
call him collect at our facility in Lynchburg, Virginia,
AC 703 846-7361.
In the meantime, be on the lookout for the B&W
recruiter when he visits your campus.
The Babcock & Wilcox Company, 161 East 42nd
Street, New York, New York 10017.
Babcock & Wilcox
We are looking for engineers
who like to develop products
Engineers and engineering are of
vital importance to Signode. This is
nothing new. Our long record of good
growth depends more than anything
else on the continuing introduction of
improvements and innovations in strap-
ping equipment. The growth has, in
recent years, been at a healthy 10%
per annum, compounded annually.
Signode tools and machines apply
tensional steel or non-metallic strap-
ping. They are used for bundling or
packaging nearly every kind of product
shipped. They have made many very
hard industrial jobs comparativelyeasy.
For example, the strapping of hot steel
coils is now done by remotely con-
trolled automatic machines instead of
by hand at close range.
As a Signode engineer you would
work on all the engineering phases of a
project, from assignment through de-
sign, testing, and the progressive re-
design and testing that are engineering
development. You may work alone on
a project, or be part of a two or three
man team. When manufacturing takes
over, you are ready for the next assign-
ment—which you may have thought
up for yourself.
Signode is a great place for engineers
—if you like engineering. For more in-
formation, please write G. J. Williams,
Signode Corporation, Glenview Plant,
3700 W. Lake Avenue, Glenview,
lUinois 60025. Tel. (312) PA 4-6100
SIGNODE
AN EQUAL OPPORTUNITY EMPLOYER
This 7-pound tool makes a weld in Dymax® non-metallic strapping in
about a second, using friction only. The process is a basic Signode devel-
opment called Tension-Weld on which patents are pending in major
countries. Two different series of strapping machines using Tension-Weld
have been produced, also. This one engineering development opened
many new markets to Signode.
YOUR CAREER STARTS HERE
BODINE ELECTRIC COMPANY Is a manufacturer of high grade fractional horsepower motors and
gear reducers used in Instrumentation, Data Processing, Office Equipment, Therapeutic Instruments
and Equipment, Machine Tools, etc.
This is a highly engineered product and we have openings for MECHANICAL and ELECTRICAL EN-
GINEERS in our ENGINEERING, RESEARCH & DEVELOPMENT, and SALES DEPARTMENTS.
Engineers will have the opportunity to see their efforts in design and testing become a reality on
sophisticated apparatus of our customers.
If you are a mechanical or electrical engineer to be graduated soon, call collect, today, for an
interview. Area Code 312, 478-3515, or forward a resume to Bodine Electric Company, 2500 West
Bradley Place, Chicago, Illinois 60618, Attention: Mr. L.G. Selbach, Chief Engineer.
^lA Charles Bruning CiOmpanU Division of Addressograph Multigraph Corp
A BRIGHT YOUNG ENGINEER
CAN CHANGE DREAMS TO REALITY
AT BRUNING
COMPANY DESCRIPTION
Bruning is a major manufacturer of copying machines and
materials for both office and engineering reproduction re-
quirements. We manufacture and sell a complete line of
electrostatic and diazo copying machines and supplies.
LOCATION AND ENVIRONMENT
We are located in Mount Prospect, Illinois, a pleasant
residential suburb 30 miles northwest of downtown Chi-
cago. Our location provides easy access to good schools,
universities, cultural activities and recreational facilities
in metropolitan Chicagoland.
FOR MORE INFORMATION WRITE TO
J. A. Hoelscher
Charles Bruning Company
1800 West Central Road
Mount Prospect, Illinois 60056
An equal opportunity employer M/F
If it doesn't shrink on their backs,
why should it shrink on yours.
Animals wear leather all their lives. And
they don't worry about rain or dirt or
cracking or hardening.
But as soon as they lose their hides,
that's when the trouble can start. With-
out protection, baseballscan shrivel up,
mini-skirts become micro-skirts, size 9
shoes become size 8.
Union Carbide got together with the
tanners to save a little bit of the world
from shrinking.
We took a little known chemical called
Glutaraldehyde and refined it and de-
signed it so it could be added 'to the
tanning process.
Togiveyou a leatherthat resists hard-
ening. A leatherthat resistscracking. A
leather that doesn't shrink at the sight
of water.
We're out to save your hide.
UNION
CARBIDE
THE DISCOVERY COMPANY
"The 'pick and mule' days of mining are gone. D We
in the minerals and metals industry are using many
highly sophisticated production tools in our enter-
prises, and it is a fact that this great basic industry
has introduced automation and computerization in
every area from planning and production, to mar-
keting and sales. D At St. Joe we take special pride
in having developed, with our own engineers, one
of the most modern mines and mills in the world —
our Fletcher facility in Missouri. We constantly
seek, moreover, new and better ways to make older
mines more productive and efficient in this era of
increased competition. Q Added to this is St. Joe's
continuing exploration program carried on both
here and abroad, seeking new deposits of lead,
zinc, and other minerals to meet the demands of an
expanding international market. D Wherever you
look — in our mines and mills, our research and
development laboratories—there are challenges for
young engineers with imagination and enthusiasm.
D Whatever your field of interest, be it civil, elec-
trical, mining, metallurgical or chemical engineering
—at St. Joe there's an opportunity to use yourtalents
and imagination, and to work with men with the
knowledge and experience that have made St. Joe a
leading member of the mining and metals industry."
ST. JOE
Producers and Marketers of Lead, Zinc, Zinc
Oxide, Iron Ore Pellets, Iron Oxide, Agricultural
Limestone, Cadmium, Copper Concentrates, Sil-
ver and Sulphuric Acid.
ST. JOSEPH LEAD CO., 250 Park Avenue, New York, New York 10017
It's new from Dickey...
This unique, sewage-tight, one-piece PERMA-T
What makes it so unique? It's monolithic. The
spur and the barrel are all one piece. An entirely
new manufacturing process has been designed
to make this Perma-T. A combination of extru-
sion and reforming by hydraulic pressure
assures uniform thickness and strength. And
...the junction of the spur and the barrel is
equal in strength to all other areas of the fitting.
Because this Perma-T is monolithic, there is no
possibility of infiltration or exfiltration. And the
Dickey urethane Coupling makes each fitting
as tight as any other part of the line.
Does the Perma-T meet ASTM Specification
C-200? It not only meets it ... it exceeds it.
This is the answer to the age-old problems so
common with pipe fittings. If you haven't tried
it, you've missed one of the greatest advances
in sewer construction in the last twenty years.
For more information about the Perma-T, con-
tact these Dickey offices: Birmingham, Ala-
bama; Ft. Dodge, Iowa; Kansas City, Missouri;
Meridian, Mississippi; St. Louis, Missouri; San
Antonio, Texas; Texarkana, Texas-Arkansas.
W.S. DICKEY
CLAY MFG. CO.
OPPORTUNITY
y\fithout
DIMENSION
convert
challenges
into rewards
problem-solving
PROCESS
ENGINEERS
n power precision
If problems excite you, challenge you,
get you totally involved, then, you're
our type of men. Here, the change to
apply all your high level skills is un-
imited—your sense of achievement,
both financially and professionally, is
unmatched.
The men we want work creatively—use ideas as basic tools.
Our decision-making PROCESS ENGINEERS have consider-
able leeway, independence of judgment and are their own
men. In this type of take-charge atmosphere they will work
with a new product, determine all tooling needs, manufac-
turing processes and sequences.
Pre-requisite is an M.E. Degree— plus cold forming experi-
ence, shop operation knowledge and the ability to start,
follow-through and complete each task.
About us—we're a dynamic, vital, growing company supply-
ing parts to the automotive, agricultural and aerospace in-
dustries. To you—we offer a Superior
Starting Salary—A Complete Benefit
Plan For You and Your Family—And a
Future Without Limits.
Send complete resume to:
Frank Mann, Employment Manager
STANDARD SCREW CO.
Chicago Division
2701 W. Washington Blvd.
Bellwood, Illinois 60104
Yoli might think that if you come to work for
us we'll stick you behind a desk making phones
for the rest of vour Hfc.
Uh-uh,
Don't be misled by the word Telephone in
our name.
Actually we're a group of over 60 companies
and some of them happen to be in the telephone
business. They're in our CTeneral Telephone group
and are involved in developing new ways for man
to communicate.
So if you want to work for our phone group,
you can.
But if your interest lies in other things, you
might prefer working for another of our com-
panies, like Sylvania.
Sylvania manufactures over 10,000 products
alone, knocking out everything from Micro-
Electronic Semi-Conductor Devices to Educa-
tional Communications Systems.
The commiuiications field is one of the fastest-
growing industries around. The more it grows,
the more we grow and the more room you have
to stretch within us.
We're looking for Scientists and Engineers
with ambition and ideas.
Together we can discover new worlds.
Or make an old one easier to live in.
General Telephone & Electronics
il Telephone & Electrc
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You may bring to the final examination a single 8 1/2" x 11" sheet containing
reference material.
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Joined September '68. Now
applying his industrial en-
gineering technique to lay-
ing out punch press de-
partment for move to new
building. Also delegated
to prepare management
feedback on productivity
of various groups of peo-
:^'e and machines.
Joined August '67. Now
applying his industrial en-
gineering technique to
work flow in department
where all Kodak tilm en-
ters in huge rolls and
leaves slit to size, perfo-
rated, cut. tested, and
packaged, ready for the
consumer's camera.
Joined February '62. Now
applying his industrial en-
gineering technique
through his staff for the
triple objectives—cost
awareness, cost control,
cost reduction—in design
and assembly of photo-
graphic equipment such as
that used by business.
Joined June "60. Now ap-
plying his industrial engi-
neering technique from
Bayesian statistical study
of effectiveness in bidding
for contracts to general
supervision of industrial
engineers who rationalize
design, assembly, and in-
spection operations.
Joined June "55. Now di-
rectly applying his indus-
trial engineering technique
and the principles of the
industrial engineering dis-
cipline to design of sales
territories, geographic
placement of sales repre-
sentatives, and the deploy-
ing of advertising.
At Kodak you can go this way
Some engineers see an eniplo\er as the provider of a
great arena for practice of a fascinating profession.
Other engineers see the profession as the set of tools
for use in climbing to ever more influence in the cm-
plo\ing organization.
You may think you know which of the two ways you
work best. 'You may be mistaken. Marvelous fact is you
can win out even if riffht no« you are mistaken, .^nd
when \ou win. we win. Believe usi Give us a chance
to explain by dropping a note about yourself to
EASTM.AN KODAK COMP.'KNY
Business and Technical Personnel Department
Rochester. N.I". 14650
or this way
Joined August '67. Now
applying her industrial en-
gineering technique to new
patterns in the packaging
of photographic chemi-
cals resulting from current
tendency away from man-
ual operation in custom-
ers' darkrooms.
Joined June '65. Handles
movement of finished
product, manufacturing
supplies, and equipment
by trucks, cranes, etc. with-
in gales of our largest
plant. Three shifts a day,
seven days a week. Has
225 people to help him.
Jomed .August '62. Then
moved out from Kodak's
internal industrial engi-
neering to plants of firms
who buy Kodak equip-
ment and materials to
compete with Kodak proc-
essing service. That makes
them customers, too, and
entitled to be helped.
Joined June '60. Later cap-
tured from industrial en-
gineering department by
one of its client depart-
ments. Now responsible
for co-ordinating all ac-
tivities of new automatic
warehouse for photo-
graphic paper in interme-
diate stage of manufacture.
Joined as industrial engi-
neer September '53. Now
develops and executes
plans of marketing man-
agement to couple our
production capacity to na-
tion's needs for film and
paper in capturing data
from engineering and sci-
entific testing operations.
An equal-opportunity employer of industrial engineers in Rochester, N. Y. and in the South. Same need, same policies for mechanical, chemical,
and electrical engineers.
Pete Drobach has a knack
for getting to the root of a problem,
High school students John Magish and John Ripley
would be the first to agree.
They're both student members of a "big brother"
program that Pete sponsors. Each week, they spend
several hours of their own time helping less advanced
classmates with their studies.
Pete is more than a sponsor. He's also a consultant
—
particularly when they're stumped by the logic of a
tough "new math" problem.
But when Pete graduated from Rutgers in 1964, it
wasn't these youngsters with their homework problems
that brought him to General Electric. It was the chance
to help people in industry solve tough technical prob-
lems. A career in technical marketing at General Elec-
tric gave him the opportunity.
Today, Pete's an application engineer in steel mill
drives and automation systems. His ideas on how to
apply products from many of GE's 160 separate busi-
nesses enable his customers to improve the efficiency
and productivity of their plants.
Like Pete Drobach, you'll find opportunities at Gen-
eral Electric in R&D, design, production or marketing
that match your qualifications and interests. Talk to
our man when he visits your campus. Or write for
career information to: General Electric Company,
Room 801A, 570 Lexington Avenue, New York, N.Y.
10022. 699-24
GENERAL ELECTRIC
AN EQUAL OPPORTUNITY EMPLOYER (M/F)
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JNCLE SAM HAS BAD BREATH!
READ THIS ISSUE ON AIR POLLUTION
Westinghouse needs engineers
with light experience
unless they prefer
to work in the dark.
Ever since George Westinghouse lit
up the 1 893 Chicago Exposition with
alternating current (a first), we've
been shedding a lot of light on
America. Today, our nuclear power
plants light many of the world's
brightest cities. We're working on an
advanced breeder reactor. Our new
spherical laser is the most efficient
of its kind.
We also get around in the dark.
Unique Westinghouse Side Look
Radar gets images through cloud
cover or through the dark. Our new
12-lb camera sees in the dark, and
will relay live pictures from the moon.
Two Westinghouse sonar systems
provide images of the ocean floor.
Which doesn't even start to de-
scribe Westinghouse. We're also in
You can be sure. ..if it's
computers, construction, oceanog-
raphy, urban redevelopment, trans-
portation, medical science and more.
Is that any way to run an electrical
company'
We think so. If you think so, talk
with our campus recruiter or write
Luke Noggle, Westinghouse Educa-
tion Center, Pittsburgh, Pa 15221.
An equal opportunity employer.
Westinghouse
Make your
contribution to
a better world
really count . . .
choose a career in
Printing
The modern printer is a member of a
truly extraordinary team of profes-
sionals who combine their talents to
speed the printed word to a world de-
manding knowledge. Printing, now an
almost ten billion dollar industry, is
invaluable to the framework of com-
munications, and is one of mankind's
most important, respected, — and re-
warding — careers.
Engineering has figured prominently
in the growth of Donnelley to its present
position as the world's largest printer.
Few Americans spend a day without
using or enjoying some product of
Donnelley presses. Highly-qualified engi-
neers are becoming increasingly impor-
tant as revolutionary advancement in
the many technologies of printing pile
one on top of the other.
Donnelley growth has been rapid, but
steady, as the company has kept ahead
of the growing demand for more and
more printed products. Engineers of all
types are essential to our continued suc-
cess. Just how important we consider
engineering training is amply demon-
strated by the fact that our President
is an engineer.
Learn how you can become a member
of his forward-looking team of live-wire
engineers. Send your resume to:
Manager, College Relations and
Recruiting
R. R. Donnelley & Sons
Company
2223 Martin Luther King Drive
Chicago, Illinois 60616
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OPPORTUNITY
without
DIMENSION
convert
challenges
into rewards
as
problem-solving
PROCESS
ENGINEERS
n power precision
If problems excite you, challenge you.
get you totally involved, then, you're
our type of men. Here, the change to
apply all your high level skills is un-
limited—your sense of achievement,
both financially and professionally, is
unmatched.
The men we want work creatively—use ideas as basic tools.
Our decision-making PROCESS ENGINEERS have consider-
able leeway, independence of judgment and are their own
men. In this type of take-charge atmosphere they will work
with a new product, determine all tooling needs, manufac-
turing processes and sequences.
Pre-requisite is an M.E. Degree— plus cold forming experi-
ence, shop operation knowledge and the ability to start,
follow-through and complete each task.
About us—we're a dynamic, vital, growing company supply-
ing parts to the automotive, agricultural and aerospace In-
dustries. To you—we offer a Superior
Starting Salary—A Complete Benefit
Plan For You and Your Family—And a
Future Without Limits.
Send complete resume to:
Frank Mann, Employment Manager
STANDARD SCREW CO.
Chicago Division
2701 W. Washington Blvd.
Bellwood, Illinois 60104
Are you an M.E.? Why not work
where engineering is important?
Signode makes tools and machines
for applying tensional steel or non-
metallic strapping. They range from
simple hand tools to huge automatic
machines for industry. The constant
impro\ement of these tools and ma-
chines and the constant effort to come
up with new ones are our bread and
butter. Good engineering lets us keep
present customers and unlocks the gates
to entirely new markets for strapping.
Our growth depends on it.
As a Signode engineer you would
work on all the engineering phases of a
project, from assignment through de-
sign, testing, and the progressive rede-
sign and testing that are engineering
development. You may work alone on
a project, or be part of a two or three
man team. When manufacturing takes
over, you are ready for the next assign-
ment—which you may have thought
up for yourself.
For more information, please write
G. J. Williams, Signode Corporation,
Glenview Plant, 3700 W. Lake Avenue,
Glenview, Illinois 60025.
Telephone: (312) PA 4-6100.
SIGNODE
AN EQUAL OPPORTUNITY EMPLOYER
Large rolls of kraft paper used in the manufacture of corrugated board,
bags and other paper products must be strapped close to the ends to
prevent damage in handling and shipping. This machine places straps
accurately Vi" from each end of a paper roll. Because rolls in moving along
conveyors become skewed, sensors align the machine parallel to the roll
face before strapping is applied. In paper mills this strapping operation
proceeds 24 hours a day with no attention from operators except to re-
supply strap and seals to the equipment.
Build the car of the year.
Thel969BUDD.
You read right. The 1969 Budd. And
you can help build it. Part by part. Ford parts.
General Motors parts. American Motors
parts. Chrysler parts. You see, Budd parts go into 2 out of
every 3 car models made (and 16 of 17 leading trucks).
At Budd you stomp out bodies. Invent new wheels.
Design, research, develop, test anything
that hits the road. You have a part in the car
of the year. Every year.
But you don't hove to stick to the highways at Budd.
You can help us move people on the rails.
Or move ideas into action in plastics or exotic
metallurgy. Whatever, if you're a mover, you'll move with us.
Contact our Personnel Manager at The Budd Company,
Dept. 009, 2450 Hunting Park Avenue,
Philadelphia, Pa. 19132. Or at The Budd Company,
Automotive Division, Dept. 415,
12141 Charlevoix Avenue, Detroit, Mich. 48215.
Mi
An equal opportunity employer
in this issue
INTERDISCIPLINARY ENGINEERING
In this issue we feature the work
in interdisciplinary engineers here
on campus. The interdisciplinary
approach is what is needed in order
to solve the modern problems such
as urban transit and air and water
pollution. Such problems require
the services of a truly modern pro-
fession engineer.
Such a modern professional en-
gineer must be equally at home
wrangling for funds or getting po-
litical support for his project as he
is doing the "hard engineering."
There appears to be a parallel
trend in modern engineering edu-
cation, and it deserves our support.
from left: Bruce Huber, sopho-
mor-e, GE; unidentified T.A.; John
Pauly, sophomore, ME-Rhet.
The new Knights of St. Pat are
shown being honored at a private
ceremony in the Dean's office.
Knights of St. Pat, by Don Brewer,
and Knights of St. Pat, by Charles
Ludmer, present some of the con-
troversy which has surrounded the
selection of this year's Knights.
John Pauly and Bruce Huber,
who cooperated to produce Project
500 Engineers, comment on engi-
neering students who have been
introduced to the university by
Project 500.
Herman Sievering, a graduate
student at the Atmospheric
Standing: Wayne Knepp, Gordon Holze, Elizabeth Koranyi, Professor
Grace Wilson, Earl Moldovan. Kneeling: James Barry, Paul
Litherland. Not in panel: Jerry Heinz, Dave Turner.
Sciences section of the Illinois
State Water Survey, is shown on
his way out of the engineering
library. Mr. Sievering is develop-
ing a system for monitoring air
pollution levels: ^4/?- pollution and
Lasers is a report on this system
and its uses.
Campus editor and EE student
Charlie Ludmer, who is in this and
every issue, is shown at work in
an electrical engineering labora-
tory. This remarkable photograph
was taken using a camera designed
for use with an oscilloscope.
Herman Sievering,
graduate student, EE Charlie Ludmer, Senior, EE
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editorial
One Demand Reflecting 41
One year ago a group of senior honors students formally recom-
mended 41 ways to improve our educational system in the future.
Although their report was officially well-received by the College Pol-
icy and Development Committee, none of the recommendations have
been implemented. If these 41 demands had been presented by south
campus radicals, by now the College would have been burnt down.
However, engineering students are willing to work through the
elaborate committee structure in order to realize a goal. This patience
must not be mistaken for indifference.
Students' willingness to cooperate has been demonstrated by their
initiating a proposal last November for curriculum flexibility. Now
after six months of work the proposal seems to be generally accepted
so that in the future students will be able to substitute for 18-24 hours
in order to (1) pursue an interdisciplinary problem area or (2) gain
familiarity with a secondary field. Within the framework of this pro-
posal, many of the 41 recommendations can be developed. However,
it is essential that students be involved in this development that di-
rectly affects their educational career.
Presently, the College Policy and Development Committee is con-
sidering several basic policy questions which directly affect students.
These questions pertain to a reduction in the total number of hours
required by each curriculum and the creation of a two-year, common
core program. Students should have a voice in determining these
and future policies pertaining to engineering education. Therefore
we present a single recommendation to be given utmost consideration
and immediate implementation:
Select several representative students to serve on the College
Policy and Development Committee and charge these students with
communicating with the student body through Engineering Council,
TECHNOGRAPH, student societies, and department student liaison
committees.
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A prepress reportfrom the
Continental Research Come
Didyou read this ad
alHNit the research facilities
of Continental Can?
It ran in The Wall Street Journal, and it's quite a story. It tells how Continental is developing the pack-
ages of the future. It describes the largest research organization in packaging with an annual budget
of more than 22 million dollars.
It's a message of importance to the business community— and to all engineering and scientific
college graduates evaluating their futures. Continental is working in these challenging areas:
HIGH SPEED EQUIPMENT DESIGN • DYNAMIC STRESS AND VIBRATION • EVALUATION OF METAL
FABRICATING PROCESSES • DIGITAL LOGIC • TOOL DEVELOPMENT • HIGH POWER SOLID
STATE CIRCUITS • FLUIDICS • ELECTROSTATICS • ENERGY CONVERSION • LASER, INFRA-RED,
ULTRASONIC, X-RAY AND ELECTRON BEAM • ANALYTICAL CHEMISTRY • INK FORMULATION
AND RHEOLOGY • GRAPHIC ARTS • INSTRUMENTATION • PLASTIC PROCESSES AND APPLICA-
TIONS • MATERIAL EVALUATION • EQUIPMENT MANUFACTURING • PLANNING CONTROL
COMPUTER SCHEDULING USING THIRD GENERATION HARDWARE
We need mechanical, electrical, electronic or chemical engineers, chemists, specialists in data
processing, food scientists, physicists, mathematicians, metallurgists.
For a reprint of our research story— write to John G. Mikota, Recruiting Supervisor at the address
below. Or see our recruiting representative. He'll be at your campus on February 19.
Continental
Can Company
Chicago Technical Center
1200 West 76th Street, Chicago, Illinois 60620
An equal opportunity employer
AlP POLLUTION
and
by Herman Sieve ring
Environmental pollution —another problem of our
affluent society —demands technical and social com-
petence. Air pollution, like race, poverty, and educa-
tion, demands consideration by socially minded indi-
viduals. But, like so many crisis problems of the day,
it also demands technological expertise. Socially
minded engineers— pollution is where it's at.
Why should this problem fall into the engineer's
lap? It has been our breakneck technological advance-
ment brought about by bright and industrious engi-
neers coupled with our relative disinterest in its con-
sequences that has allowed industry — by far the major
pollutor — to release its gases, chemicals, and par-
ticulates into the environment at ever increasing
rates. Since the environment is limited in its ability to
disperse and cleanse itself of pollutants, pollution rates
are fast approaching and surpassing these limits. Solu-
tion of the problem can only come about through inter-
disciplinary action by engineers and scientists. The
systems at risk in environmental pollution are natural,
and because they are natural they are complex. Hence
they are not readily approached by the atomistic meth-
odology so characterisitc of much of university re-
search.
Air pollution, an area of environmental pollution
which has taken a back seat to water pollution until
recent years, is one of the more critical pollution areas
because of its potential threat to human life. Prof.
Morris Neiburger of the University of California, an
authority on the behavior of polluting materials in the
atmosphere, offers this pessimistic view:
... in the course of the next century, as the popula-
tion grows, as the power demands per capita in-
crease both in the already industrial nations and in
the developing countries where there is so much
need for it, the amount of waste poured into the
atmosphere by these activities will far exceed the
atmosphere's capacity to diffuse and to remove the
waste, and the atmosphere will become progres-
sively more polluted until, a CENTURY from now.
Lasers
the air is too toxic to permit human life. All of civil-
ization will pass away, not from a sudden cataclysm,
but from gradual suffocation by its own effluents.
In a slightly different vein. New York's Citizens for
Clean Air, Inc. suggest, "Tomorrow morning when you
get up take a nice deep breath. It'll make you feel
rotten." Indeed air pollution can do far more than
simply make you feel rotten. Because we all breathe
contaminated air daily, some people are now sick who
would otherwise be well, and some die who would
otherwise live. The cost of air pollution in human lives
increases yearly. Deaths from emphysema, a lung
disease, have multiplied by six in a decade. The evi-
dence linking these diseases to air pollution is con-
clusive. In an acute situation, over 4000 deaths directly
attributed to air pollution occurred in London, Eng-
land within a few weeks' time.
Reports of direct and costly damage to trees,
grasses, fruits, and vegetables have come from every
part of the United States. Tests have shown that a
conservative figure for the economic cost of air pol-
lution in the U.S. would be on the order of 5 billion
dollars a year, and may be more than ten billion.
Having established that a very definite need exists
for air pollution control, what can be done? Of course,
technology is needed to reduce the flow of effluents
from the industrial sources. In addition, basic research
and development of observation and measurement
techniques is needed for at present they are crude and
inaccurate. When this has been done, systematic data
collection begins.
Two measurements needed on a day to day basis are
particulate loading profiles ( the number of pollutant
aerosols plotted vs. height) and temperature profiles.
The need for the first is obvious once it is noted that
fully 15% of all pollutants are particulates and that
data on the diffusion of particulates is critically
needed. The need for the second is more subtle.
The air in many cities remains breathable only be-
cause the pollutants dissipate. Some of them are blown
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away by the wind. Most are carried aloft by the
natural lift of the warm air near the earth as it rises
through the cooler air above it.
But sometimes these normal temperature levels are
reversed. An inversion occurs when a warm air mass
moves over the cooler air below. The mass cannot
pass through heavier cool air; it must go above it. The
warm air from the ground will rise only until it hits
this still warmer air; then it stops as if a lid had been
clamped over it. WTien this happens to the air above
cities, containing dense concentrations of polluting
industries, the pollution builds to dangerous levels.
As it were, the garbage can's lid has been put in place
and the can sealed shut. Data on height movement and
build-up of these temperature inversions over urban
areas is sorely needed for air pollution analysis.
Presently no satisfactory techniques exist for these
measurements. A pale effort at temperature measure-
ment is being made through the use of sporadic heli-
copter flights. Research along these lines is being
carried out by Richard Semonin, Atmospheric
Physicist; and the author.
The physical layout of a lidar system is depicted in
Fig. 1. The laser is ruby, solid-state, and Q-switched
Backs cattered
Beam
Fig. 1. Diagram of Lidar System
with output energy approaching 1 joule, a pulse length
of 30 nanoseconds or less, and a beam divergence of
less than 10 milliradians. The pulse-observing oscil-
loscope is triggered either by the backend output of
the laser, or by diverting a portion of the outgoing
beam to a photoiode and onto the scope. Energy re-
turning from the atmosphere is collected by a tele-
scope, collimated, and falls on the cathode of a photo-
multiplier tube. The voltage appearing across the
photomultiplier load register is displayed at the scope.
Thus one obtains a photograph of the amount of light
scattered back to the observer (the great majority of
the scattering being due to pollutant particulates)
versus height. Temperature-height profiles may be ob-
tained by looking at the backscatter at two wave-
lengths—one, at the absorption of an atmospheric con-
stituent such as N2 or O2, a second in the clear of ab-
sorption. Though the analysis becomes complex, suf-
fice it to say the difference in backscatter between
these two cases can give temperature profile data.
This is but one attempt to apply modern technology
to the solution of an environmental pollution problem.
It combats the problem on a large scale. As in this
case, cooperative research and development among
scientists and engineers from a wide range of discip-
lines is the key to problem solution.
It is part of a first step in air pollution research —
that is, the measurement of air quality. The second
research area considers effects. After all the measure-
ments have been taken and tabulated, what do they
mean? What level of particulate loading is acceptable?
Above what levels are control measures called for? In
short, what are the appropriate standards for air
quality?
In 1959 the California legislature directed the State
Department of Public Health to develop comprehen-
sive air-quality standards —the first of their kind.
Since then, several other states have developed stand-
ards. The federal government, with the issuance of
the Air Quality Act of 1967, has set criteria for recog-
nized air pollution.
Much more remains to be done. There is still time,
but it is dwindling. The air that now reaches our west
coast from Asia is clean. It picks up pollution over the
coastal states, loses some over the Rockies, and be-
comes dirty again as it moves toward the Eastern Sea-
board. The prophesy that we will be destroyed by the
"yellow hoard" may yet come true but in a different
way than we often think. Imagine the pollution that
will accumulate when Chinese industrialization comes
to fruition, and the air reaching our western shore
is already thoroughly polluted.
In the immediate future action will be needed to help
make science and technology more responsive to
evolving environmental problems. If you want to take
part call Students for Environmental Control at
344-1071 or 333-4968.
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Y)U]r money
and
your life.
You're living dangerously, and you
love it.
You fought the professor all semes-
ter, and got an A in spite of it.
The girl you've been eyeing likes
your style.
It's spring. That's dangerous.
But the one place where you
shouldn't have to live quite on the edge
is on the road. Now you don't, thanks
to new safety features in cars . . . and the
remarkable radial tire.
Radials are a marvelous invention
in rubber and rayon cord. They last
twice as long as regular tires, and even
give you better gas mileage. On wet, slip-
pery pavements, they grip like fly paper.
A point of interest—The Dynacor'
rayon cord in radial tires is made by FMC
Corporation, the same company that
makes rayon for the "throwaway bikini"
your date is working up courage to wear.
This same company that builds egg
handling systems also builds fire engines.
Each day you see FMC products
around and you've never known it.
FMC also makes petrochemicals,
pumps, freeze dry equipment, practically
anything dealing with food growing
machinery and industrial chemicals, and
more. We are one of the country's top 60
corporations.
FMC is a creative company that's
making an impact on the American way
of life. Perhaps you'd like to help. For
more information, write for our descrip-
tive brochure, "Careers with FMC." FMC
Corporation, Box 760, San Jose, Califor-
nia 95 106. We are an equal opportunity
employer.
^o -^^-J*'^ 1^
FMC CORPORATION
Putting ideas towork in Machinery,
Chemicals, Defense,Fibers & Films
x»^>
KNIGHTS OF ST. PAT: CHARLIE LUDMER
St. Pat is the patron saint of engineers. Knights of St. Pat at this
University are students who have demonstrated through their service
a desire to become good engineers while developing their own qual-
ities of leadership for the betterment of their profession. The Knights
of St. Pat should be only those people who, while maintaining a high
standard of academic achievement, have participated in valuable and
important extracurricular functions. To participate in such activities
is to render the College of Engineering a social service by giving sup-
port to meaningful projects, encouraging student-faculty interaction,
and increasing an individual's sphere of experience in dealing with
people.
A Knight, however, should not just be one who serves, he should be
one who leads activities. He should be willing to face challenges and
accept failure in his endeavors. He should always try to do more than
he thinks he can. Any student may choose between service in an or-
ganization which is small and close-knit and one in which service ac-
tivities are easy to administer or service in a large organization which
is loosely knit, difficult to coordinate, and the membership of which is
largely apathetic. Which is more valuable?
How can the qualifications of an individual be duly considered on the
basis of his appearance at an interview? How can the enthusiam which
a person has for his activities and his profession be duly judged on the
basis of fifteen minutes selected randomly from the emotional consti-
tution of an individual placed before an interview board? On this basis,
a single interview may negate years of valuable service because of
lack of sleep the night before or because of recent discouragement
through lack of cooperation of fellow engineers or faculty. A more
important criterion is the history of a student's service stated as clear-
ly and as carefully as possible. Someone who has quietly spent much
time performing valuable services might not be able to express him-
self as well as some individual who has the ability to advertize himself
well or 'please a crowd.'
A Knight in either the historical or current sense is not satisified
with complacency or with the avoidance of large problems for the sat-
isfaction of solving small ones. If this is not true, one might as well
conjecture that a live coward is worth more than a dead hero because
the live coward is still around to serve in his capacity.
In the future, valid judgments of the qualifications of an individual
over the long term, to encompass both service and leadership in all
aspects of student life, might best be made on the basis of a short
statement of the activities in which a student has participated (this
was done this year), a selection by the student of those activities to
which the student feels he has made his greatest contributions, and a
statement from the faculty member or members advising these ac-
tivities to give an evaluation of performance and to fill in the details
of a student's accomplishments. The criteria for selection as a Knight
of St. Pat should be service rather than on personal impressions. This
will give a clearer picture of the scope and depth to which any student
is making valuable contributions to the academic community of the
University.
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The traditional appearance of St. Patrick on Engineering Open
House weekend was preserved despite the cancellation of St. Pat's
Ball. The Patron Saint ceremonially dubbed eight students as Knights
of St. Pat and knighted Prof. Grace Wilson who was selected Honorary
Knight by the Knights-elect. Dean Daniel C. Drucker presented each
Knight with a plaque and Dean Everitt, St. Patricks able assistant
leprechaun since 1950, made some appropriate closing remarks. The
formal recognition of this year's Knights of St. Pat will come with
the presentation of certificates on May 1, at the annual College Honors
Convocation. The Knights selected this year are:
JAMES E. BARRY
JERRY E. HEINZ
GORDON H. HOLZE
WAYNE A. KNEPP
ELIZABETH KORANYI
PAUL S. LITHERLAND
EARL S. MOLDOVAN
DAVID 0. TURNER
C.E.
C.E.
Eng. Mechanics
Ag. E.
Eng. Mechanics
G.E.
G.E.
Eng. Physics
This years selection of Knights of St. Pat was extremely difficult.
The selection committee: George Jamison, Steve Lambert, and my-
self; decided to maintain the traditional selection criteria— a success-
ful interview. Prior to the interview each nominee was to have sub-
mitted a two page resume indicating his or her participation in campus
and engineering activities. A successful fifteen minute interview was
one in which a nominee exhibited a deep involvement in student activ-
ities and a recognition or attainment of a professional attitude. The
SELECTION did not reject anyone since the nomination for Knight
of St. Pat is an honor in itself. The nominees represent approximately
one per cent of all engineering students. This year's selection included
those with a particular combination of respect for engineering as a
profession and of deep involvement with student activities for the
benefit of all students. Mickey Mindock, a past president of Engineer-
ing Council, would be a good example of this combination. It has been
suggested that the selection discouraged student particition among
those not chosen. If this is the case then these people had no right to
be selected Knight of St. Pat.
The professional attitude of anyone is hard but, we feel, not impos-
sible to evaluate. We introduced this additional criteria because engi-
neers are becoming increasingly more involved with humanity and
have a social responsibility. One cannot effectively teach professional
attitude but can propagate it by recognizing it among those "actively"
participating in student activities. The question asked the nominees
about taking the EIT exam did not in any way reflect on their pro-
fessional attitude. Steve Lambert, having just taken the exam and
being the past president of ISPE, was individually curious about the
relative number of students preparing to take the exam in the future.
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Before a Knight candidate
kneels to kiss the Blarney Stone
and receive St. Patrick's sword on
his shoulder, he acknowledges the
Engineer's Creed as part of the
Knighting ceremony. Since 1950,
when Knight of St. Pat was first
awarded at the University of Illi-
nois, the Knight selection has be-
come more formalized. We believe
it is only natural that an evaluation
of a nominee's attitude toward the
engineering profession be made.
It remains the decision of future
selection committees to use this
criterion responsibly.
write-in
SLAP ON THE BACK
A note from Chancellor Carter to
Dean Everitt concerning the Jan-
uary PULSE article:
Dear Bill:
Thanks for the Technograph
article. It's heartening that some
students make constructive good
sense.
H. E. Carter
Vice-Chancellor
MUCH GRASS
The Men of FarmHouse Frater-
nity would like to thank you, the
students, for the time, cooperation
and money donated for Dean
Everitt's award. We feel that the
statue is due recognition to a de-
serving man and are happy that
we could be a part of this presenta-
tion.
Sincerely yours.
The Men of FarmHouse
Fraternity
C O R PO R ATI O N
MARK OF QUALITY THROUGHOUT THE WORLD
A ILLINOIS
Founded in 1934, Admiral is a major manufacturer of tele-
visions, radios, stereo, and hi-fidelity equipment, and military
electronic equipment. It is also a large-scale producer of ap-
pliances, including refrigerators, freezers, air conditioners, and
ranges. With headquarter offices in Chicago, and plants in the
Midwest, the company conducts an active business through dis-
tributors on a world-wide scale.
Chicago serves as the location for Admiral's Research &
Development Division for Consumer Electronic Products, the
Color Tube Disision, the Government Electronics Division, and
the Headquarters Offices. There are two other plants in Dixon,
Illinois which manufacture radios, stereo equipment, and black
& white televisions. The Color Television Set plant is in Harvard,
Illinois; Midwest Manufacturing subsidiary for appliances is in
Galesburg, Illinois; and radio and television component part plants
are in McHenry, Illinois. Outside the United States, plants are
maintained in Canada and Mexico.
Admiral is engaged in the design and manufacturer of a wide
selection of home entertainment equipment and appliances. Its
engineers are constantly investigating new techniques to improve
television and radio equipment and standard household appliances.
Challenging opportunities exist with Admiral for engineers
and sceintists who are interested in designing, developing, and
manufacturing electrical and electronic equipment, as well as
color cathode ray tubes.
The following types of technically-trained individuals are
constantly being sought:
• Industrial Management Trainees • Mechanical Engineers
• Electronic Engineers • Physicists
Admiral offers its employees a broad program of fringe benefits,
including major medical coverage, life insurance, a tuition refund
plan to encourage advanced study, holiday pay, profit-sharing,
and a retirement program.
FOR MORE INFORMATION WRITE TO OR CALL TODAY:
Mr. George Schechtel, Admiral Corporation
3800 Cortland, Chicago, Illinois 60747
Phone: (312) 292-2600
An Equal Opportunity Employer — m/
f
Ji€§mlral
CORPORATION
ii±i±±r MARK OF QUALITY THROUGHOUT THE WORLD
14 TECHNOGRAPH APRIL 1969
Isotropic* steel
for improved performance
Isotropy IS what the designer of this highly-
stressed 335-pound tractor yoke had m mind
when he specified cast-steel.
Not taken in by the shopworn fiber" or "flow
line" argument, he knew that road-building
equipment is subjected to shock loads of high
magnitude— in several different directions—so
that he could not gamble with a construction
where toughness, impact and fatigue proper-
ties are not uniform in all directions.
Cast-steel also allowed the designer of
this tractor yoke plenty of engineering flexi-
bility ... He didn't have to worry about fitting
01
o
together cumbersome wrought shapes, and he
could put metal precisely where he wanted it
for load-carrying ability, to avoid possible areas
of stress concentration . . . And he could choose
the steel composition which would give him
optimum strength/cost ratio.
Want to know more about cast-steel? We're
offering individual students free subscriptions
to our publication "CASTEEL". .. Clubs and
other groups can obtain our sound film "En-
gineering Flexibility. " Write Steel Founders'
Society of America, Westview Towers, 21010
Center Ridge Road. Rocky River.Ohio 44116.
'Isotropic: Equal properties in all directions.
STEEL FOXJNOERS' SOCIETV OF A.^CE:R,ICA
Cast-Steel
for Engineering Flexibility
"We've got to stop
m
m - - .-i^^
r^><- :^'^-^
"These old fishing boats have had it. We need more float-
ing factories, tailing the haul from dozens of trawlers,
processing it on board, into frozen fish fillets, canned
fish, fish oil, fish flour. This takes materials that can sur-
vive the sea."
"Take Lockheed's Deep Quest. Nickel maraging steel
from our research, enabled it to dive to a record depth of
8,310 feet. Whether you start with steel or copper, nickel
adds properties that make it work— strength, toughness,
resistance to corrosion."
"Drinking water? In desalting the sea, the name
of the game is heat transfer. You need a con-
ductor, so you need a metal. But you need one
that will stand up to saltwater corrosion. Cop-
per-nickels helped make multi-million-gallon-a-
day plants practical."
shing like St. Peter"
ArtTuthill of International Nickel talks
about working the sea-and the role of metallurgy
in solving population problems.
"With a world population of roughly three billion, one billion are under-
fed," says Tuthill. "Yet in the sea there's enough protein for thirty
billion. But harvesting it takes more than the will. It takes hardware."
Tuthill covers the marine industry— shipbuilding, ocean engineer-
ing, water desalting. He talks like an ecologist, an economist, an engi-
neer. He's a materials expert, on call for any problem in his field.
"And," he says, "we need more from the sea than you can get with
a net. Our demand not only for food, but water, and minerals, is growing
relentlessly. It takes machines the sea can't destroy.
"One of the primary products of the Nickel company is factual
data on performance of materials, their fabricability, their life-cycle
economics. We stand with one foot in the laboratory, one in the applica-
tion. Our aim is to make things happen."
Nickel helps other metals stand up to heat, cold, impact, pressure,
abrasion, as well as corrosion. Nickel alloys help advance engineering in
vital fields— power, electronics, transportation, aerospace, chemicals,
as well as the marine sciences.
We're doing everything we can to produce more nickel. Searching the
world— Indonesia, Australia, Guatemala, Canada. We've found ways to
extract nickel from ores thought too poor to mine a few years ago.
We count our blessings and respect our surroundings. From nickel ores
we also recover platinum, palladium, and twelve other commercially
useful elements. We make iron pellets for steel. Smoke in our stacks is
converted to chemicals for still other industries. And on sand left from
processing ore, we grow meadows of hay to control dust storms.
We are 32,500 people in 18 countries— miners, market builders, re-
searchers. We work at thfe whole job—from geodesy to agronomy, metal-
lurgy to economics, theory to practice. We bring new opportunities to
underdeveloped lands, new payrolls, new tax income.
Nickel in the ground is useless. We put it to work.
INTERNATIONAL NICKEL
The International Nickel Company, Inc., New York, N.Y. • International Nickel Limited, London, England
The International Nickel Company of Canada, Limited, Toronto, Ontario
Project 500 Engineers
by John Pauly and Bruce Huber
Today's urban blacks are caught in a vicious cycle.
By virtue of their situation, these people have often
been denied the opportunity to obtain a good educa-
tion. In an attempt to break this cycle, the University
has taken more than 500 predominantly black students
and placed them into a Special Educational Opportu-
nities Program designed to allow them to more fully
develop their potential.
The implications of this program in the engineering
College are particularly important. The need for black
engineers must be filled if the black community is to
survive in our technological society. A black engineer's
perception of problems in urban planning and trans-
portation, for example, may well help him to more
humanely analyze the situation.
Because of its degree of difficulty, the engineering
curricula represents a major test of the program. How-
ever, the engineering College enjoys certain advan-
tages in trying to establish its program. First, the
caliber of students in engineering is generally higher,
if only because of the stricter entrance requirements
for engineers. Second, a very great number of con-
cerned, capable people are available to give any stu-
dent in engineering the extra help he may need. A
combination of special courses, tutoring, and special
class sections are designed to eliminate the student's
deficiencies so that he will be following the regular
sequence within 2-3 semesters. All programs are
individually tailored to meet a particular student's
need. Since all special sections and tutoring are op-
tional, students can take regular sections if they feel
themselves able to do the work, and this has often
been the case. In order to better understand the
blacks' problems, the College has elicited feedback
from black students already within the College. These
measures are designed to more competently guide the
black in his curriculum.
Given this framework, we sought to define the
problems that the students have encountered. Like
most freshmen. Project 500 students complain about
the chemistry courses, GE 100, and their heavy work
loads. Because many black students have deficient
high school backgrounds in mathematics and science,
their study habits may not be equal to those of other
students. This represents a problem for the instructor
as well as for the student, for the teacher is often
inexperienced in teaching people who lack effective
study habits. Not surprisingly, there often exists a
communication gap between whites and blacks.
Finally, the black student finds himself inescapably
linked to the question "What kind of black man am I?"
The student can either assimilate into the white uni-
versity, leaving his blackness behind, or work to im-
prove the lot of all blacks. This vital question is but
another aspect of the black student's difficult position.
In evaluating the Project 500 program in engineer-
ing, we may label it as successful, but with reserva-
tions. It would be overly-optimistic to deem the lack of
failure of the program as a great success. The in toto
success of the program cannot be measured yet, so
that we can only offer some suggestions of specific
areas that could be improved. While the advising
system is basically sound, the presence of more black
tutors and advisors would greatly alleviate certain
communication problems. Hopefully, this situation will
improve as more black students advance through the
undergraduate ranks. Because the College has taken
time to examine the problems of Project 500 students,
many problems previously unknown but common to
all students were discovered. We encourage this exam-
ination, and recommend that the College try to adapt
its courses to individual needs. It is both desirable and
necessary to extend the Project 500 to include other
minority and low-income groups. A state university
composed of only rich whites and poor blacks is not a
state university.
The monetary aspect of Project 500 offers the great-
est problem in the near future. Federal funds for the
program have been drastically cut, and the money
requested from the state government has not yet re-
ceived final approval. The people involved with
Project 500 are desperately trying to enlist support
from private concerns, for the extension of the pro-
gram requires the acquisition of more funds. We urge
the College of Engineering to make use of its contacts
with firms who interview here, and to attempt to
solicit financial support from these companies. In this
respect, the College has a great opportunity to pro-
mote the success of the program not only in engineer-
ing, but in the entire university.
In committing itself to the black students, the Col-
lege of Engineering has taken the first step toward
creating a truly student-oriented college. Hopefully,
future steps in this direction will be as effectively
guided.
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We developed
TV transmission.
But a lot of engineers
still don't get
the picture.
Like, we'll ask a graduating engineer:
"What opportunities do you think an engineer has
if he works for the telephone company?"
And, zap—we get a blackout!
Well, we think the company responsible for
engineering innovations such as the transistor, radio
astronomy, high fidelity and stereo recording,
magnetic tape, synthetic crystals, negative feedback,
sound motion pictures, microwave relay, electronic
switching, the solar battery and telstar deserves a
consideration that's strong and clear.
When the Bell System recruiting team comes
to your campus, be sure to talk to them. Or ask your
Placement Director for the name of the Bell System
recruiter at the local Bell Telephone Company,
an equal opportunity employer.
We'll turn you on.
A NEED FOR
CREATIVE ENGINEERING
y/- r-rkTsT^
Is UNDERSTANDING your thing ?
PULSE will help point out doors you can open.
RAPP'S RAP
Once again the University administration has dis-
played its total indifference to the desires of students.
Once again university policy has been ultimated by the
powers that be without consulting a single student or
attempting to get any student feedback. It snowed
Saturday. No student was consulted; no polling of
student leaders was taken. Rather the university
Faculty Senate Snow Subcommittee arbitrarily set
Saturday 1st as the date for a snowfall. For those who
are not familiar with the bureaucratic structure in-
volved a brief explanation is in order. The University
Snow Subcommittee determines the rate and distribu-
tion of snow on the Champaign-Urbana campus. The
total fall for the season is of course set by the state
legislature, but the actual dates of snowfall are set by
the Snow Subcommittee. There is not even a token
non-voting student member of this committee.
Students are not given a voice in a vital matter which
affects them all.
More is involved here than just a voting seat on one
subcommittee. It is common knowledge that the Snow
Subcommittee is controlled by major financial inter-
ests in the state. One should note that the most recent
onslaught came upon us on a Saturday when train
schedules are light. The significance becomes clearer
when one notes that the Chairman of ICRR is also a
trustee of the university. In effect the Snow Subcom-
mittee is an extension of the military-industrial estab-
lishment that has a strangle hold on the students of
this campus.
The racial slanders of the Snow Mafia have not gone
unnoticed. As one Militant leader phrased it, "Next
time that snow better be 12% black, because if it ain't
we're going to burn that snow down."
Political implications of the policies of the snow
subcommittee reach still further. The citizens of Mat-
toon recently declared in a public meeting that they
were gravely concerned by the ever increasing pres-
ence of pink and red flakes. The Chancellor assured
them that every effort was being taken to minimize
the overall esthetic effects of the scandalous flakes
and noted that the decisions of the Snow Subcom-
mittee were subject to review by his office and the
campus security officer, Tom 'Better Dead Then Red'
Morgan. When queried on this matter, President
Henry evasively replied "Kill a Commie for Christ",
and thus left himself a political out in the event of
controversy. Jim Kornibe, Student Body Guru, was
unavailable for comment as he is busy researching for
his second International Zeplin Day Festival which
gave such impetus to his political career last spring.
The ever ongoing social revolution escalated on our
campus this month when an angry mob of James Schol-
ars held a four day sit-in at the Union Building to dram-
atize their protest against anti-intellectual policies at
the University. Protesting what the spokesman
termed "Institutional Anti-Intellectualism", they pre-
pared a list of twenty-three demands. Principal among
their demands were calls for a formal statement from
the board of Trustees giving intelligent students an
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equal social status with the rest of the student body,
(21 an end of discrimination against literate individuals
in Fraternity and Sorority pledging, (31 the formation
of an Honors Study Center, (4) the hiring of 150 intell-
igent professors by next September and (61 a recruit-
ing program to bring a greater number of non-idiots
into the University community.
Comments from campus administrators were
varied. Peltason stated, "WTiile I am in sympathy with
the desires and goals of this dissident group, one must
bear in mind that there just aren't many intelligent
professors around, and hiring 150 in only three months
is utterly impossible." Senator Buering once again
cited the need for a vigorous program against intell-
igence at the University. Jim Kornibe, Student Spir-
itualist, was unavailable for comment.
The Editor of TECHNOGRAPH announced Tuesday
that a special fund-raising drive was being initiated to
purchase Stan Millet a one-way bus ticket to Mattoon.
A motion to formally dissolve that which was never
solidified met with defeat this evening. A. Pathy,
member in obscure standing of Engineering Council
moved that the Council vote to disband. However,
the three voting members necessary to establish a
quorum were not present at the annual meeting, and
thus the motion was tabled until next vear.
Oh yeh ? You want to step outside and say that ?.'.'
Research
opportunities in
highway engineering
The Asphalt Institute
suggests projects in five vital areas
Phenomenal advances in roadbuilding techniques dur-
ing the past decade have made it clear that continued
highway research is essential.
Here are five important areas of highway design
and construction that America's roadbuilders need to
know more about:
1. Rational pavement thickness design and materials
evaluation. Re.search is needed in areas of Asphalt
rheology, behavior mechanisms of individual and com-
bined layers of pavement structure, stage construc-
tion and pavement strengthening by Asphalt overlays.
Traffic evaluation, essential for thickness design,
requires improved procedures for predicting future
amounts and loads.
Evaluation of climatic effects on the performance
of the pavement structure also is an important area
for research.
The Asphalt Institute
College Park, Maryland 20740
2. Materials specifications and construction quality-
control. Needed are more scientific methods of writing
specifications, particularly acceptance and rejection
criteria. Additionally, faster methods for quality-con-
trol tests at construction sites are needed.
3. Drainage of pavement structures. More should be
known about the need for sub-surface drainage of
.Vsphalt pavement structures. Limited information
indicates that untreated granular bases often accumu-
late moisture rather than facilitate drainage. Also, in-
dications are that Full-Depth Asphalt bases resting
directly on impermeable subgrades may not require
sub-surface drainage.
4. Compaction and thickness measurements of pave-
ments. The recent use of much thicker lifts in Asphalt
pavement construction suggests the need for new
studies to develop and refine rapid techniques for
measuring compaction and iayer thickness.
5. Conservation and beneficiation of aggregates. More
study is needed on beneficiation of lower-quality base-
course aggregates by mixing them with Asphalt.
Forbackground information on Asphalt construc-
tion and technology, send in the coupon.
""
OFFER OPEN TO CIVIL ENGINEERING
STUDENTS AND PROFESSORS
THE ASPHALT INSTITUTE
College Park, Maryland 20740
Gentlemen: Please send me your free library on
Asphalt Construction and Technology.
Name Class or rank
School
Address-
City _State_ -Zip Code-
INITIATIVE?
by Mike Dehn
Tired of grinding requirements and meaningless
electives? Then a look at the alternatives pass-fail
affords may be worthwhile since the option is a partial
cure for the "LAS trauma" well-known to engineering
students. The pass-fail option can be used in a positive
sense —it is an encouragement to take a new kind of
course, to enroll in an advanced course, and to take a
course in a different way than usual. We ought to keep
pass-fail in mind when choosing courses as well as
when taking them.
Why not take a course in a field outside engineering
just to see what some other field is like? Pass-fail
allows students to do just this, forgetting their GPA
for once. Picking an interesting course can add a little
spice to your education. And since the advanced
courses are often more interesting than the beginning
courses in a field it only makes sense to try out the
more advanced courses (contrary to common belief
prerequisites are not law and often not very helpful,
especially in non-technical areas.) Stretch pass-fail to
the limit -don't let a great opportunity go to waste by
taking a 100-level course when an advanced course
may be more interesting. Students using pass-fail have
often commented that they felt they understood a
course better than their friends who took the same
course for grades. The feeling seems to be that when
details are de-emphasized by the pass-fail system the
"big picture" of the course is easier to grasp.
Pass-fail can be used to great advantage. It can also
be used as an easy out. Students who have used pass-
fail as the easiest way to satisfy the simplest require-
ment have made their own mistake, though, and those
who have made imaginative use of pass-fail have bene-
fitted most, gaining a feeling of satisfaction. The re-
sponsibility lies with the individual — can we face it?
Anna sat on an anthill at a picnic with most unfor-
tunate results. She asked her sister to send a telegram
to their mother and tell her what happened. The sister,
faced with the problem of telling the tale in a way
acceptable to Western Union and having only enough
money for a six-word wire, came up with this message
:
"ANACIN HOSPITAL ADAMANT BITTER
ASININE PLACES."
-ZZ
join the excitement
that growth through
continuous innovation
can bring...
— experimentation, linear and digital electronics,
research, mechanical equipment design . .
.
Our vistas widen ... our horizons become as bright
and as broad as the universe itself.
At Seeburg the excitement is engineering— a team
of dedicated, totally aware people.
At Seeburg the excitement is opportunity—
opportunity for responsibility, for individual growth,
forfull exploration of your talents.
If your career interests are engineer-oriented and
revolve about the new technology forward
your resume now to: Leonard Fanelli.
EBURB
The Seeburg Corporation
1500 North Dayton Street • Chicago, Illinois 60622
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IN TENURE LAUDAMUS
The requirements for tenure at
the University of IlHnois are very
strict. In the College of Engineer-
ing, these requirements are partic-
ularly stringent and. in the Elec-
trical Engineering Department,
one with which I am familiar, these
requirements are strict to the ex-
tent that only the most devoted
researchers can hope to achieve
tenure. In Electrical Engineering
(it is assumed here that similar al-
though not identical requirements
exist in other departments!, the
probationary period is seven years,
during which time the individual
faculty member must publish at
least two technical papers annually
in the so-called referee journals of
his discipline. At the end of the
probationary period, tenure is
usually forthcoming.
There are several gross failings
in the logic of such a policy. Two
technical papers a year require a
tremendous amount of original
work involving research. If a fac-
ulty member happens to be work-
ing in a very 'hot' field, technical
papers which he may write may
easily exceed the required limit.
Other faculty members engaged in
work in less active fields may be
hard pressed to produce the neces-
sary original material and, since
technical journals tend to favor
articles on active or exciting sub-
jects and since there is only a finite
amount of space in all the journals
combined, these people may also
have trouble finding a place to put
what they have written.
Over a seven year period (which
is a long time in itself to achieve
job security I, most faculty mem-
bers will tend to associate them-
selves closely with one of the
research laboratory facilities in
his field in his department. This is
done out of necessity, because of
the tenure provisions and because
long-term work (the kind that pays
well) is done in the large labora-
tories. At the end of the seven year
period, it is reasonable to expect
a faculty member to be fairly well
established as a member of the lab-
oratory team. The faculty member
himself probably enjoys the lab
work, as he must if he has been
doing it for seven years. But how is
the required time in the lab and
the fact that long-term work car-
ries over after tenure to be recon-
ciled with the fact that good
teaching is a time-consuming task.
The permanent faculty members
in the College of Engineering have
been bred as researchers. After
they achieve tenure, the considera-
tions for promotion begin to re-
flect some references to the stu-
dents. For promotions, faculty
are asked how many master's
and doctor's theses have been
supervised by them (theses are
not class work, they are research),
how many special undergraduate
projects they have supervised, and
how active they have been on col-
lege and departmental committees.
There is not much besides the com-
mittee work which can be used to
rate a professor outside his lab,
i.e., in the classroom.
A statement issued by the Dean
of the College of Engineering fairly
well summarizes faculty evolution
in broad terms.
"Our minimum standards for
tenure or promotion take two
equally important areas into
account. The first is University
and public service, in which
teaching at the undergraduate
or graduate level is the strong-
est component. The second is
research or other high level
creative activity in engineering
or physics. As a minimum, the
staff member must be excellent
in one area and good in the
other."
Administratively, any new engi-
neering faculty member must first
be a researcher before he is a
teacher. What then is left to in-
spire good teaching after tenure is
achieved? Perhaps the require-
ments should be changed to read
'excellent in research and passably
good in teaching.'
"We're
Looking
For
The
Engineers
Engineer"
...the stand up and be
counted guy---
who doesn't tolerate the status quo.
Engineers with imagination, percep-
tion, and the conviction that their
personal achievements will have an
impact on tomorrows technological
advancement.
We're seeking the 'doers', people who
anticipate a variety of absorbing tasks
- and tackle them with contemporary
concepts.
Individuals who reach for opportuni-
ties, and are cognizant that the re-
wards are commensurate with drive
and ability.
If you're this type of Engineer -join
VERSON. You'll be working with just
such people ... in an atmosphere
that fosters creativity, and has pro-
duced innumerable innovations for the
field of metalforming.
The Verson Company has been going
and growing in Illinois since 1919.
Today — we're a multi-national firm,
manufacturing the widest line of Metal-
forming Presses and related equipment
throughout the Free World. Supplying
major industries - Automotive; Ap-
pliance; Container; Aircraft and Aero-
space; National Defense and others.
Openings are in Mechanical, Electri-
cal, Hydraulic, and Metallurgical
Engineering.
CO\TACT:
Mr. Ken Otsuka
Vice President / Engineering
Verson Allsteel Press Company
1355 East 93rd Street.
Chicago, Illinois 60619
AC 312 734-8200
an equal opportunity employer.
campus action
edited by Charles Ludmer
CHARLIE'S NOTES
Last month, the winners of the
first annual Stanley H. Herce
Award were chosen by a commit-
tee of the Engineering Council.
Each year, one student and one
faculty member are to be chosen
for their outstanding contributions
to the promotion of good student-
faculty relations. Included under
this category of accomplishment
are such things as cooperative
efforts to review and improve cur-
ricula, development of new courses
and the study of College and de-
partmental policy toward student
problems. Winner of the faculty
award is Professor J. Arthur
Weber from Agricultural Engi-
neering and the winner of the stu-
dent award is Gordon Holze from
the Department of Theoretical
and Applied Mechanics.
Once again the University ad-
ministration has demonstrated its
ability to cope with the massive
problems of communication on a
campus of this size. The entire
faculty of the College of Engineer-
ing was surveyed in February to
determine booze policies in the
proposed faculty club. Conflicts
of momentous import were posed
such as sale of liquor at the club
or the requirement that faculty
bring their own stuff, and whether
faculty should drink at the bar
or that private bottles at the tables
would be permitted. It is comfort-
ing to know that the University is
ready and willing to survey the
faculty and respond to their
opinions on questions of such im-
portance. The mere fact that chan-
nels of communication were mani-
fested to make such a survey is a
statement in itself of the desire of
the administration to discuss with
the faculty matters of great con-
cern affecting the quality of our
academic community.
TURN BN,
TUNE IN,
PRINT m
Our Department of Civil Engi-
neering is reputed to be the best
in the nation. It is reputed by some
to be the best in the world. Em-
ployed by this department is one
of the world's leading hydrologists,
Ven Te Chow. Other hydrologists
of lesser renown are not few in
number. None of these people
individually or collectively have
reacted to the Oakley Dam Project
(you know, at Allerton Park) of
the U.S. Army Corps of Engineers.
There have been no statements
supporting the project. Likewise,
there have been no statements
made in opposition to the project,
not even unofficially by faculty
members behaving like private
citizens. It is curious to also con-
sider the fact that the U.S. Army
Corps of Engineers is building a
multi-million dollar research fac-
ility for civil engineering.
THE GREAT LURCH
FORWARD?
by Michael Dehn
Today's problem-solving engi-
neers may actually be creating
more problems than they solve,
and it is time educational institu-
tions took the responsibility for
changing the situation.
While the engineer may have the
technical capability for improving
our environment, he too often de-
fines the problem narrowly, and
gives little thought to the implica-
tions of his work. The humanist,
on the other hand, may be in a
better position to recognize the
problems of man, but he cannot
have a great effect on the direction
of technology. It will be the goal
of an educational conference jointly
sponsored by the University of
Colorado and Illinois to develop
specific suggestions so that an edu-
cation might combine some of the
best traits of the humanist and
engineers in a single person. As
you read this, about one hundred
professors, administrators, and
students all have gathered at Estes
Park, Colorado for the BUILD
Conference on Education, Technol-
ogy, and the Demands of Society,
"not to discuss whether some-
thing should be done, but how we
should do it."
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From your campus to ours...
Last year more than 100 graduates
came to our campus at TRW Space
Park in Redondo Beach, or to our
Houston or Washington, D.C. opera-
tions. Of the more than 16,000 men and
women in TRW Systems Group, over
7000 are college graduates. Their major
fields of interest are as varied as your
own; Engineering, Behavioral Sciences,
Physical Sciences. Computer Sciences,
Life Sciences, Management Sciences,
and the Humanities.
It's characteristic of TRW Systems
Group that many of our employees con-
tinue to do advanced and applied re-
search in the same area of specializa-
tion they worked on in college.
For our challenges are much like
yours.
We're deeply involved in the explora-
tion of space and the defense of the
Free World. We're also applying these
advanced technologies to the complex
social problems of today... transporta-
tion, health, urban renewal, land plan-
ning, water and air pollution, global
communication, ocean sciences.
As they work to meet these diverse
challenges, many of our employees are
continuing their study for advanced
degrees with TRW's blessing and finan-
cial help. That's just one of the reasons
so many people have found the move
from their campus to ours a natural and
rewarding one.
Perhaps you'd like to consider the
same move. Make an appointment to
see us when we're on your campus (see
below), or write to Dr. W. D. Mclvers,
College Relations, Room 7001-J, TRW
Systems Group, One Space Park,
Redondo Beach, California 90278. TRW
is an equal opportunity employer.
TRW
TRW Systems Group is a major operatirig unit of TRW INC. (Formerly Thompson Ramo Wooldridge Inc.). where more than 70.000 people at over 250 locations
around the world are applying advanced technology to electronics, space, defense, automotive, aircraft and selected commercial and industrial markets.
YOUR CAREER STARTS HERE
BODINE ELECTRIC COMPANY Is a manufacturer of high grade fractional horsepower motors and
gear reducers used in Instrumentation, Data Processing, Office Equipment, Therapeutic Instruments
and Equipment, Machine Tools, etc.
This is a highly engineered product and we have openings for MECHANICAL and ELECTRICAL EN-
GINEERS in our ENGINEERING, RESEARCH & DEVELOPMENT, and SALES DEPARTMENTS.
Engineers will have the opportunity to see their efforts in design and testing become a reality on
sophisticated apparatus of our customers.
If you are a mechanical or electrical engineer to be graduated soon, call collect, today, for an
interview. Area Code 312, 478-3515, or forward a resume to Bodine Electric Company, 2500 West
Bradley Place, Chicago, Illinois 60618, Attention: Mr. L.G. Selbach, Chief Engineer.
HERE ARE
REASONS WHY YOU
SHOULDTALKTO
SHERWIN-WILLIAMS
In our last ad, we listed three of the six reasons given
by nearly 120 engineers and chemists for coming to work
with us instead of with one of the many other companies
who also interviewed them. Here are three more reasons
to remember when you line up interviews.
ATI n®/ TRAINING OPPORTUNITIES. Almost half
"V/O of our newly-hired technical people report
a major reason they chose Sherwin-Williams was the training
we provide after you start work. Since we make a multitude
of chemical products in addition to being the world's biggest
paint manufacturer, the training possibilities with us are
limited only by your own degree of interest. If you're the
kind of person who thinks real learning starts with com-
mencement, you're our kind of person.
CO Co/ OPPORTUNITY FOR ADVANCEMENT.
"0«w #0 When you consider that we are smack in
the middle of a $100 million expansion program, it's not sur-
prising that one of our greatest attractions to ambitious
people is a ready-made road for fast advancement. If you
can't grow, and grow quickly with us, you can't anywhere.
(Unless Daddy owns the company.) And if you think you can
grow quickly anywhere, you can grow faster with us. It's up
to you, of course.
^*'"" '" question, "Where do you want to work?"
Sherwin-Williams has labs and manufacturing facilities in 23
different areas in the country, plus similar operations in 11
foreign countries. Big cities, small towns, and everything in
between. North, south, and you know the rest. Almost half
of the technically-minded people we hired last year came
with us because they liked what they saw where they saw it.
In case you missed our last ad, the three other basic reasons
why people just like you came to work with us are our
specific job responsibilities, our starting salaries and the
superb qualifications of our department heads and staff. If
you'd like all six reasons on one nice sheet of paper, just
contact:
Stewart Potter, Supervisor
College Relations
The Sherwin-Williams Co.
101 Prospect Avenue, Cleveland, Ohio 44101
CoatiniS, Color, Chemicals An Equal Opportunity Employer
A LOOK FORWARD
by Alan Halpem
Have you ever thought of a course taught by pro-
fessors of Physics, Engineering, and Economics to
students of Finance, History, Engineering, and
Agriculture? This article is about such a course —
a
course taught at this campus. The course, entitled
"An Interdisciplinary Analysis of Social Issues" and
numbered Social Science 292, was a seminar in which
a group of faculty met with about fifteen honors stu-
dents. The course was an experiment and during the
three semesters of its existence, it attracted faculty
and students from more than a dozen departments.
The originator of the course is Professor Bruce
Hicks, a Professor in the Coordinated Science Lab-
oratory and the Computer-Based Education Research
Laboratory. It was his belief that "students should
learn that the major problems in society are seldom
uni-disciplined and their soultions require communica-
tion among many specialists. This experimental course
was designed to provide the students with an exper-
ience in interdisciplinary problem-solving and deci-
sion-making."
In establishing a fresh approach to education. Social
Science 292 sought to actively involve the students
in all phases of the class. Organization as a seminar
allowed much freer and far-ranging discussions. Few
classes were completed on time and students met
frequently outside of class for discussions and group
preparations to the whole class. Students actually
selected the topics for study in many cases. It is in an
active learning environment such as this that one
comes to acquire a true appreciation of learning and an
enthusiasm for research and discussion of very com-
plex problems.
Some of the areas chosen for classroom analysis
were the population explosion, poverty and starvation,
educational reform, science and the federal govern-
ment, and computers in education. In examining prob-
lem areas of this magnitude, the approach of the class
was to treat them from many different perspectives.
For example, the class studied the problem of poverty
from four angles: poverty as an income problem; as a
labor market problem, as a socio-psychological prob-
lem, and as a political problem. Depending on the
perspective, different solutions seemed to provide the
answer. The guaranteed annual income may provide
the answer if one assumes that poverty is just an
income problem; but how does it affect the social con-
ditions and the job market?
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The study of educational reform at the University of
Illinois was the area of endeavor which sparked the
most interest in the class. That such a topic was a valid
academic pursuit was mutually agreed by all, for the
university community provided a real-world model for
analyzing communication between quite diverse dis-
ciplines as well as a dynamic (at times) decision-mak-
ing structure. Some of the topics discussed were the
hazards of a specialized curriculum, the process for
introducing a new interdisciplinary course, science
courses for the non-scientist, a structure by which
students could participate in the decisions of the uni-
versity. Social Science 292 offered an academic yet
open forum for concerned students and faculty to
analyze their school for the purpose of proposing and
discussing the consequences of needed changes.
As Professor Hicks noted in his report on the course,
"This joint analysis will represent a response of part
of the university community both to the problems of
society and to the intellectual problems within and
among the various academic disciplines." From the
view point of both students and faculty who partici-
pated. Social Science 292 was a remarkable success;
the faculty were challenged by the give-and-take of
informal class sessions, and the students were given a
perspective not found elsewhere in the university.
Interdisciplinary courses such as Social Science 292
will undoubtedly become more common as both stu-
dents and faculty realize that though the knowledge of
each discipline must be continually expanded and
refined, only by intensive cooperation between the dis-
ciplines can we hope to solve the overwhelming prob-
lems facing our generation in a fashion that both pre-
serves individual freedom and improves the physical
quality of life for all.
Biography:
Alan Halpem is currently a systems analyst for the
U.S. government in Washington, D.C., as well as Pres-
ident of Horizons Publishing Company.
Don't just look for
a job.
Look for a Career.
And there is one here
in Illinois.
There are plenty of jobs to be had, but think
beyond them and consider whether your time
spent will be contributing to your long-range
career objective, or be wasted.
Right now, to graduates with initiative, Crane
can offer unusual career opportunities, due to the
company's phenomenal growth. Over the past
five years. Crane's net sales sored from
$333,8000,000 to $405,900,000 and net income in-
creased nearly 400%. And the momentum seems
just to have started — with about two-thirds of
Crane's sales volume presently deriving from
industrial products such as valves, pumps, water
treatment systems, methods for safe removal of
radio-active corrosion and fission products from
nuclear waste water, and allied equipment. Build-
ing and construction products — plumbing,
heating — make up the rest of the sales.
So growth is the name of the game here at
Crane. And the challenge to participate is here —
to qualified graduates starting on careers in en-
gineering, research, manufacturing, sales, product
developiiient, finance, accounting, and general
business administration. Our progress has opened
Crane career opportunities around the world and
in twenty-four locations in the United States.
Our Manager of Professional Recruiting would
like to tell you the differences between working
for Crane and other employers. Address him at
Crane Co., 4100 South Kedzie Aevnue, Chicago,
Illinois 60632, or call him at (312) 523-2900.
CRANE
VALVES • PUMPS • FITTINGS • WATER TREATMENT
METERS • PLUMBING • HEATING
AN EQUAL OPPORTUNITY EMPLOYER
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We make copiers.
We hire originals.
Bruning is a major manufacturer of copying ma-
chines and materials for both office and engineer-
ing reproduction requirements.
There are excellent opportunities for Engineering,
Chemistry, Physics and Business Graduates in a
variety of areas including:
Product Development Engineering
Product Design Engineering
Chemical Research and Development
Industrial Engineering
Process Engineering
Accounting and Finance
©
We are located in Mount Prospect, Illinois, a pleasant
residential suburb 30 miles northwest of downtown
Chicago. Our location provides easy access to good schools,
universities, cultural activities and recreational facilities
in Metropolitan Chicagoland.
LnarleS Bruning Campany Omsian oF AJdressagnph Multgraph Carp
1800 WEST CENTRAL ROAD MT. PROSPECT, ILLINOIS 60058 PHONE CL 51900
TOUGHNESS
One of the outstanding advantages
of Malleable Iron Castings.
Toughness is the ability of a mate-
rial to withstand impact or repeated
loading.
Any material will fail. The key in
Malleable is that it will not fail sud-
denly. Under severe impact, Malle-
able will bend or stretch before
fracture occurs.
Malleable's impact strength is il-
lustrated in this test by a truck
manufacturer. To be absolutely sure
of the strength of many components
in the cab, including the Malleable
iron cab support hinges, the truck
was crashed at high speed into a
barricade of ice. Although the cab
itself was battered beyond repair,
there was no damage to the Malle-
able parts, proof of the outstanding
impact resistance of this material.
Another facet of toughness is a
material's ability to withstand re-
peated loads of low magnitude. Fail-
ures of this type are due to fatigue,
and usually start with the appear-
ance of a crack at the stressed area
which progresses through the part
until fracture occurs.
Fatigue strength is a major factor
in design of automotive connecting
rods. The loads on these parts alter-
nate between tension and compres-
sion of varying magnitudes. In de-
signing a Pearlitic Malleable iron
connecting rod, a thorough series of
experiments was conducted which
demonstrated that the castings
have fatigue properties which ex-
ceed the performance requirements
of modern automobile engines.
MALLEABLE
MALLEABLE FOUNDERS SOCIETY
UNION COMMERCE BUILDING
CLEVELAND, OHIO 44115
weVe always
asking you
to engineer
a betterway.
Eaton Yale & Towne constantly challenges mechanical
engineers to find better ways — like a way to make
vehicles go from forward to reverse hydrostatically, with-
out shifting gears.
With us you can research, develop, design, and test
better ways in hydraulics, pneumatics, mechanics, elec-
tromechanics, fluidics, thermodynamics, materials han-
dling and many other disciplines. Or you can specialize
in sales/service or manufacturing engineering.
You can see the challenges. Eaton Yale & Towne manu-
factures and markets 3,000 products for all kinds of
businesses and industries. We're regularly developing
new and improved products at 92 plants in 45 cities, 17
states, and 18 nations.
Our rapid growth has created a wide variety of openings
for M.E.'s, I.E.'s, and E.E.'s who want to find better ways.
Check your placement office for an interview
date or send your resume to Richard S. Potter, Di-
rectorof Managementand Technical Recruitment.
EATONVALE aTOWNE
lOOERIEVIEWPlAU • CIEVELAND.OHIO 44114
in the next few years,
Bechtel engineers will be:
CONTINUING TO LEAD IN NUCLEAR DEVELOPMENT
HELPING TO CONTROL POLLUTION
SOLVING MASS TRANSPORTATION PROBLEMS
PROVIDING MASTER PLANNING FOR URBAN AND INDUSTRIAL DEVELOPMENT
SERVING INDUSTRY WORLD-WIDE AS DESIGNERS, CONSTRUCTORS, AND PROJECT MANAGERS
what will you be doing?
Bechtel Corporation has been a world leader
In Engineering, Project Management and Con-
struction for two thirds of a century, serving
industry and government in such areas as
conventional and nuclear power, metallurgical
processing plants, refineries, chemical and
petrochemical plants, pipelines, various hydro-
related applications, mass transportation faci-
lities, and land use and development.
Bechtel engineers provide complete profes-
sional services, from economic feasibility
studies and conceptual estimates to design,
construction and pre-operational plant testing
and start-up.
Bechtel encourages and supports continuing
education and professional development. In-
ternal technical and management development
programs provide the engineer with maximum
opportunity for personal and professional de-
velopment. A tuition refund plan and profes-
sional fee reimbursement program are also
provided.
If you are a Mechanical, Electrical, Civil,
Chemical, or Nuclear Engineer and want to
learn more about a career in engineering and
design, conceptual estimating, or construc-
tion, see your college placement officer or
contact:
David E. Ripley
College Relations
Bechtel Corporation
50 Beale Street
San Francisco, California 94119
Bechtel is an equal opportunity employer.
Bechtel Corporation Engineers and Builders for Industry
SAN FRANCISCO ' Los Angeles • New York • Houston • Washington, D. C.
CANADIAN BECHTEL LIMITED, Ontario • Alberta • British Columtiia • BECHTEL FRANCE S. A,. Paris
BECHTEL INTERNATIONAL COMPANY. The Hague • BECHTEL INTERNATIONAL LIMITED, London • BECHTEL PACIFIC CORPORATION LIMITED. Melbourne
"Holcomb, I wish you would quit trying to discover the 'Fountain of
Youth formula, 'and get back on the project! Holcomb?"
A certain brewer sent a sample
of his beer to a lab at the Univer-
sity of Illinois to be analyzed.
A few days later he received a
report from the chemist:
"Dear Sir: Your horse has dia-
betes."
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IBM invites you to join an infant industry.
Big as it is, the information processing
industry is just beginning to grow.
Recently. Fortune estimated that the
value of general purpose computers
installed in this country will more
than double by 1972.
Other publications have other
predictions, but most agree that infor-
mation processing is one of America's
fastest growing major industries.
To somebody just starting out, this
growth means exceptionally good
chances for advancement. Last year,
for example, we appointed over 4,000
managers— on performance, not
seniority. Here are three ways you
could grow with IBM:
Engineering and Science
The interdisciplinary
environment keeps
you technologically a
hot."
"Working in data
processing today
pretty much means
you work in a broad
spectrum of technologies,'
says Nick Donofrio.
An Associate Engineer
at IBM, Nick is a 1967
graduate in Electrical
Engineering. He's using his technical
background to design circuits for
computer memory systems.
Nick says, "Your specialty at IBM can
fake you into the front yard of half a
dozen different fields. In my job, for
example, I work with systems design
engineers, chemists, physicists,
metallurgists, and programmers."
Career areas in engineering and
science at IBM include: Research,
Design & Development, Manufactur-
ing, Product Test, Space and Defense
Projects, and Field Engineering.
You'll need at least a B.S. in any
technical field.
Marketing
Working with
company presidents
is part of the job."
"I'm pretty much
the IBM Corporation
in the eyes of my custom-
ers," says Andy Moran. "I consider
that fairly good for an engineer who
graduated only two years ago."
Andy earned his B.S.E.E. in 1966.
Today, he's a Marketing Representa-
tive with IBM, involved in the planning,
selling and installation of data
processing systems.
Andy's customers include companies
with annual sales ranging from 20
million to 120 million dollars. He often
works with executive vice-presidents
and presidents.
Career areas in marketing at IBM
include: Data Processing Marketing
and Systems Engineering, Office
Products Sales, and Information
Records Sales. Degree requirement:
at least a B.S. or B.A. in any field.
Programming
'It's a mixture
of science
and art."
"A computer is
practically useless )
until somebody writes
a program for it," says Earl Wilson.
Earl got a B.A. in iVlodern Languages
in June, 1967. He's now an IBM pro-
grammer working on a new
teleprocessing system linking IBM
divisions.
Earl defines a "program" as a set of
instructions that enables a computer
to do a specific job. "Programming
involves science," says Earl,
"because you have to analyze
problems logically and objectively.
But then you have an infinite variety
of ways to write your program."
Career areas in programming at IBM
include: Systems Programming,
Applications Programming, Pro-
gramming Research, and Internal
Programming for IBM's own use.
You'll need at least a B.S. or B.A.
Other reasons to consider IBM
1
.
Small Teams. No matter how large
the project, we divide it into units
small enough for one person or a few
people. Result: quick recognition
for achievement.
2. Educational Su pport. IBM
employees spend over thirteen million
hours a year in company-sponsored
educational and training programs.
And plans like ourTuition Refund
Program could help you get your
Master's or Ph.D.
3. 300 Locations. We have almost 50
plant, laboratory, or headquarters
locations and over 250 branch offices
in key cities throughout the
United States.
Check with your placement office
If you're interested in career
opportunities at IBM, ask your
placement office for more information.
Or send a letter or resume to
Mr. Ir-:^ Pfeiffer, IBM Corp., Dept. E,
100 South Wacker Drive, Chicago,
III. 60606. We'd like to hear from you
even if you're headed for graduate
school or military service.
An Equal Opportunity Employer
IBM
o>«»'M e
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Bob Nerad seeks recognition
But not just for himself.
Bob was Chairman of a special Jaycee project to se-
lect the "Outstanding Young Educator" in Schenectady,
New York.
He began by rediscovering firsthand some of the vi-
brant situations that confront young teachers. With that
background he was ready to coordinate the nominating
and judging.
Planning and coordinating come naturally to Bob.
As a Production Control Specialist with General Elec-
tric's Medium AC Motor and Generator Department.
he keeps production lines running smoothly. Coordinat-
ing machinery, raw materials and labor is crucial to any
etliciently run business.
With a mechanical engineering degree from Cornell,
in 1962, and an MBA in personnel administration from
George Washington, in 1963, Bob sought to plunge
directly into meaningful work. He'd had enough theory
and simulations to last him for awhile.
At General Electric he found people that agreed with
his thinking, and what's more, GE offered him imme-
diate responsibility via the Manufacturing Management
Program.
Like Bob Nerad, you can get a fast start at General
Electric, in R&D, design, production or technical mar-
keting. Talk to our man when he visits your campus. Or
write for career information to: General Electric Com-
pany, Room 80 iB, 570 Lexington Avenue, New York,
N. Y. 10022 6.9 25
GENERAL ELECTRIC
AN EQUAL OPPORTUNITY EMPLOYER (M,F)






